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    13:00  Opening Remark Hiroasa Horiuchi, Yamanashi Prefectural Government 
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    13:20  Hugo Moreno (Geologist Volcanologist Chief at Southern Andean Volcano 
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    13:50  Estuning Tyas Wulan Mei (University of Gadjah Mada, Indonesia) 
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    Initiatives to the Mt. Fuji Volcanic Disaster Countermeasures 
 
    (10:30-10:50  Coffee Break) 
 
    10:50  Takashi Doi (Japan Meteorological Agency) 
    Volcano observation, monitoring and information service by Japan Meteorological Agency 
 
    11:10  Toru Ninomiya (Japan Broadcasting Corporation) 
    Issues in News Report for Disaster Management and Mitigation 
 
    11:30  Takuji Nonaka (Yamanashi Police Headquarters) 
    Evacuation Guidance Management and Promotion of Self-help/Mutual-assistance 
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    Hazard Assessment and Communication during the 2014-2015 lava-flow threat to Pāhoa town, 
Hawaiʻi 
 
    (14:30-14:50  Coffee break) 
 
 Session3: Recommendation for Touristic Volcanic Regions 
    14:50  Panel Discussion 
    Panelists 
          Hugo Moreno (Southern Andes Volcano Observatory, Sernageomin, Chile) 
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南アメリカ火山弧があって、これは海溝から 250 km 入った所に火山帯があります。ゾーン
が三つあります。火山帯が三つ。中央火山帯。これは南ペルー、北部のチリ。それから、こ
れが南火山帯。サンティアゴからコジャイケまで、大体 1,500 km くらいの長さとなります。
このように火山が並んでいます。そして外側の火山帯、ここでは頻度は低くなっています。
主な火山活動は南アンデス火山帯に集中しています。 
 500 もの第四紀火山がありまして、120 の火山がこの 1 万年の間に噴火しておりまして、






















を 24 時間、年中無休で監視を行っています。 
ビヤリカ火山で何が起こったかということですが、ビヤリカ火山はちょうど 3 月 3 日午






























6 日から 2 月 18 日までですけれども、ちょうど白熱光やスパッターが見られました。この
ようにスパッターが火口の外側に見られます。ここにもスパッターが火口からこぼれ出る
のが見られます。ここで住民が警戒レベルの根拠を信じてくれたわけです。 
そして 2015 年 3 月 1 日。このように白熱光が見られまして、火口にたくさんのスパッ
ターが見られ、活動が活発になっていることが分かります。地震動ですけれども、これは 3
月 2 日の午後、さらに地震活動が高まっているのが分かります。 
そして 3 月 2 日。ヘリコプターで上空から火口を観察しております。ここにありますよ
うに、非常に高い活発が見られ、溶岩流が流下しているのが分かります。そして感熱カメラ
で画像を撮りますと、火口近くはおよそ 1300℃近くまで上がっていることが分かりました。 





噴火が始まりました。3 月 3 日の午前 3 時です。 
この動画はプコンで撮ったものです。これは例を見ない噴火です。というのは、溶岩噴泉





とと、もう一つ観測されたのは、噴煙柱が 9 km の高さに到達したというものです。これは
玄武岩質火山礫、またガラスを含んだ礫を噴き上げたものです。 
3 月 4 日、噴火の後ですけれども、引き続きスパッター流が流下しています。主要火口か





























の痕跡で分かります。2.5 m 以上の巨礫が道路の真ん中に落としてきました。 



















では、カルブコ火山の 4 月 22 日から 23 日の噴火ですが、これはプエルモント市の近く
の山なんですが、4 月 22 日の午後に噴火した時の噴煙柱の様子です。 
どこに火山があるか、もう一度おさらいをしてみたいと思いますが、次のスライドです。
カルブコ火山はここにあります。大きな都市がここにあるんですが、そのすぐ近くにありま
す。カルブコ火山、同じように地質図があります。5 万分の 1 の縮尺で、さらにハザードマッ
プも同じく 5 万分の 1 の縮尺で作られています。 
プエルトバラス市から落ち着いている時のカルブコ火山を見たらこのようなかたちにな





ら誰も何が起こるとは考えませんよね。これが 4 月 22 日の地震計の様子です。突然このよ
うなかたちで群発地震が発生します。非常にエネルギーの高い VT 地震です。火山の下 5 km
のところで発生していました。 
ご覧のように、このようなかたちで噴火が始まりました。突然噴火したのです。1 時間半
にわたって群発地震が発生した後、54 年間静かだった火山が噴火したのです。15 km ほど
の高さまで噴煙柱が上がりました。そして風が南西から北東へと吹いていました。これはプ
エルトバラス市から見た様子です。 
再び、地域、国の緊急対策会議が 4 月 22 日にすぐに開かれました。これがサンティアゴ




カルブコ火山は 4 月 23 日、午前 1 時に再び噴火しました。最初の噴火は 2 時間続きまし




















































こに残っていたので、当局が飼料を持っていきました。農場が全て 20 cm もの厚さのラピ
リ、灰で覆われてしまいました。 

























































































こちらのデータは、山頂から 20 km の直径でデータを取りました。2009 年に取ったもの














































こちらは 2010 年の噴火であります。5 年前ということになります。大きな噴火が夜起き




こちらが火山噴火レベルを示したものです。火山活動が後に増えました。そして 10 月 20
日に火山活動が増えました。噴火の 1 カ月ほど前です。それから 5 日たって 10 月 25 日、
火山活動がピークに達しました。そして人々が、特にお年寄りや子どもなどが 24 日から 25
日にかけて避難を始めました。そして、噴火が何度か、10 月 26 日、29 日、31 日と起きま










の時期が五つ ABCDE と分かれていますが、A の部分、こちらの地図は A 期間に相当いた
します。火山活動が増加し、地方政府が避難対象地域に入る村落の数を増やしました。 
こちらは、火山局のほうが 20 km 半径で避難すべきという状況を展開した時の地図です。
これは、直前、数時間の避難指令でありました。こちらは第 4 期、ABCD の D に当たる地
域ですが、火砕流が主にこの谷を、もしくは川を襲って流れていきました。というわけで、
地方政府は規制を出しました。ボヨン川とギンダル川の間 20 km に対し避難規制を敷きま
した。西向きに 15 km、東向きに 10 km の幅で避難を奨励し、そしてそれが後々手直しされ
ました。このゾーンの 15 km 地域に、またこちらは 5 km、こちら側は 10 km の範囲での避
難指令が出されました。 
国内で避難した人々の数ですが、第 1 期、第 2 期がこちら。こちらは第 4 期でしょうか。
ご覧のように、避難を余儀なくされた人々の数が青いぽちで示されています。青い丸の大き
さが大きいほど避難した人々の数が多いということを示しています。 


















こちらは、このデータですが、危機時に収集したデータです。2010 年 10 月 1 日から 2011
















































































































































































































































これが今年の 5 月 4 日から始まった箱根





















その後 9 月 11 日に噴火警戒レベルが 2 に引き下げられまして、ついこの間、ロープウェ





















た場合は、4 km の湯本辺りまでは小さい噴石が飛ぶだろうと言われております。 
そして箱根強羅エリアの動きとしまして




































































これはレベル 3 の時の避難エリア。 
 29 
 


























































ですが、1991 年の 4 月に、教育委員会の島
原市安中公民館に勤務をすることになりま
した。90 年の 11 月から噴火を始めていたの
ですが、91 年 4 月に異動して、異動した途端、5 月になりますと土石流が発生しました。本
来社会教育の仕事をしなければいけないのですが、ほとんどそれからは避難者対応とか防
災対応にかかわることになりました。災害の復興にも携わってきました。 
 そのようなこともあって、2006 年の 4 月に島原で火山都市国際会議をやるということが














































































きなれない言葉です。5 月 24 日に最初の火砕流が起きるのですが、5 月 26 日には砂防ダム
で土砂出し作業をしている作業員の人が火砕流の先端に巻き込まれます。その時にどうい



































いましたが、その中で 91 年から 92 年にかけ
て、1 年間で、人口が 46000 人ぐらいだった
のが一気に約 2000 人、その翌年に約 500 人
が激減することになります。観光客について
も、約 204 万人が 
約 106 万人に半減します。宿泊はもっと少




多かったのです。90 年は 11 万 5000 人来て






































































































































































































































































































































今回 2015 年、7 年から 8 年周期でここのところ起きていると。その前は 15 年周期ぐらいの






















































































































































































































































 第 1 部は現状と課題ということで、きょうはこれでお開きにしたいと思います。最後に第
1 部のほうで、うちの防災科学技術研究所の棚田のほうからご挨拶をさせていただきます。 
 
































































































えば 98 年北東火口において、溶岩噴泉が見られました。2002 年の火山活動をこれからご
紹介したいと思いますけれども、2011 年以降、50 もの溶岩噴水が新たに追加されました。











































































































































よそ 7 km ほど離れたところに設置されておりますので、噴煙中についても分析をするこ
とができます。 
































スコロ：この 1 年、多くの人が火山活動に関心を持つようになりました。5 人の研究チー
ムがいて、非常に、ソーシャルネットワークでいろいろな活動をしています。Facebook と
































また、登山者は、7 月からの 2 ヵ月弱の登
山期間中に約 30 万人訪れ、過去一番多い時で一日 1 万 3 千人を記録しました。しかも、多
くの登山者は『御来光』を目的に登山することから、御来光前後の時間帯にはご覧のよう
に頂上付近で大行列となります。 
















































































































































































































































































































































































































































ころです。これは今年の 5 月 18 日から、こういう表記に変えているところです。 
先ほど少しお話しした噴火速報ですけど、これも今年に入ってからの新しい情報ですけ




























































































































しまっているかもしれませんが、夜中の 12 時に「時論公論」という番組が 10 分間ありま
す。一人で 10 分間、生放送で話して、例えば今回起きた災害についてとか、最近の日中関
係についてそれぞれの解説委員が解説をするということになっています。 





























































































































































































































































































では、車両の総台数が 4 万 3433 台、避難者


















その結果、国道 137 号が 3 万 2000 台、国
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日 8000 台であれば、全く遅滞なく通行できるという設計になっております。 




1 日の交通量を出しております。今年一番交通量が多かったゴールデンウイークの 5 月 4
日を調査したところ、想定交通量よりはかなり多い台数が通っていますけども、例えば国

































































































































































































































































































































































体ここから 5 km なんですけれども、これはガジャマダ大学が持っている施設です。適切な
バンカー（bunker、掩体壕（えんたいごう））で、非常に堅牢な建築物です。表面の物が破
壊されても計器を守ることができるように。このように中には地震計などがあります。こ








ています。2012 年の成果がこのようなかたちです。これは噴射物の堆積が、例えば 1 万 m3
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であった場合、これは 100 万 m3であった場合で、大体 2 km ぐらいまで到達すると予測す

























































の共生 自然と社会とのつながりをつくる」（”Living in Harmony with Volcano : Bridging the 








































































ずっと押し上げられて、こちらのほうに大体 30、40 km ぐらいの厚みで動いてきて、こち
























の分です。2014 年の 6 月 27 日に流れ始め、まだ流れています。こちらが時間の経緯を追っ
た、溶岩流の移動の状況です。それぞれの色は、何月何日にどこまで流れ出たかを示した
ものであります。6 月 27 日に流れ始め、それぞれの色の所で止まったのが、この日付とい
うことになっています。 
当初はそれほど流れが速くなかったので、移動距離も短かったです。ほぼ火口近辺にと


































います。幅ですが大体 1.5 m ぐらいの幅の亀裂になっています。そのようにして進んでい
くのは、一度地下に潜り込んでしまいますと、この蒸気をヒントに進み具合を見ていくと
いうことになります。 


























































警戒レベルが上がった 2 日後に始まっています。4 回のコミュニティミーティングが行わ






































非常に大きなコストがかかります。ここには 8,000 人から 1 万人が依存していますので、


























32 年続いているんですが、2008 年に、また別の火道から噴火が起こりました。2008 年に、




























と非常に似ています。この 1 本を加えたのは、過去の 2 本の、この赤い急激に進んだほう
とのコントラストをはっきりさせたく思って、こちらの線も入れました。これが速く進ん
だのも、流れの幅が狭かったので、逆に流れが速くなってしまったということもあります。
























































 そして、こちらが 32 年間にわたる流れだと言いましたが、当初の 3 年半ほどは噴泉で

























































































































す。229 人の方が亡くなっている。戦後最大の噴火災害は御嶽山。あれは 63 人ですから、
皆さんどういうふうにこの数字をお考えになるか、皆さんのご自身のお考えをむしろお聞
きしたいのですが。 


















































































にした経験がありますけれども、それ以降大きな火山噴火が少ない。今の 20 代、30 代の
記者は火山噴火の取材をほとんどしたことがないわけです。 















































































































































































































































































































































































































































[ph]: Short for “phonetic”; used to indicate transcribed text that has been typed as it sounds 
and we are unsure about. Generally used for proper nouns. 
作業者が聞き取ることは出来ても、確信を持てないもの。固有名詞のうち、確認の難しいものなど。 
[Unclear]: Indicates parts where we were unable to hear or understand what is spoken. 
作業者が聞き取ることが出来ないもの。テープの音質または話者の話し方（アクセント）によります。 
[Multiple Speakers]: Used when more than one speaker is speaking at a given time and it is 















It is now 1 o'clock sharp and we would now like to open the international 
workshop on Strategy of Volcanic Disaster Mitigation 2015 – Volcanoes and 
Tourism.  For the next 2 days, we will be having a number of interesting 
presentations.  Thank you very much for your attendance despite your very 
busy schedule.  Allow me to introduce myself.  My name is Uchiyama, I work 
for Mount Fuji Research Institute. 
 
As the first part of today's program this afternoon, we will first be discussing 
current situation and issues of volcanoes and tourism.  Before starting the 
program, we would now like to give the floor to Mr. Horiuchi, Senior Director 
of Disaster Mitigation and Crisis Management.  Please use microphone. 
 
Hiromasa Horiuchi 
We are opening the international workshop for 7 consecutive years and 
today's theme is Strategy of Volcanic Disaster Mitigation.  It's a great 
pleasure to bring together so many experts from around the country and 
around the globe. 
 
I am very appreciative as one of the government officers involved in disaster 
mitigation.  Last year, eruption of Mount Ontake has killed a number of 
victims.  This year too, explosive eruptions [Unclear] and Sakurajima islands 
of Kagoshima prefecture, Mount Aso of Kumamoto, and Owakudani’s 
increased seismic tremor has raised the awareness level of the nation towards 
volcanic activities and disaster mitigation. 
 
As you are all aware, we have Mount Fuji which is designated as World 
Cultural Heritage.  Fortunately, we are not seeing any marked signs of 
increased volcanic activities.  Should it increase, however, the scope and 
depth of impact is going to be quite serious. 
 
Professor Fujii, Professor Aramaki, and their colleagues at MFRI and ourselves 
have worked together in creating the evacuation map for Mount Fuji eruption.  
We have also worked closely with Shizuoka prefecture, Kanagawa prefecture, 
Japanese national government, and members of Mount Fuji Volcanic Disaster 
Mitigation Council.  And in March 2015, we have formulated the Mount Fuji 
Wide Area Evacuation Plan that presented a basic policy towards the scope 
and treatment of any disasters triggered by volcanic activities. 
 
We have taken concerted steps towards a better preparedness of these 
volcanic disasters and we are currently working on the formulation of local 
evacuation plan for Mount Fuji eruption.  Reflecting the amended Active 
Volcanoes Special Measures Act amended in July this year, we look forward 
to further work closely with Shizuoka and Kanagawa prefectures. 
 
I would like to close my remarks by my high expectations for the success of 







Next, I would like to give the microphone to the co-organizers lead, Dr. Fujita 
of National Research Institute for Earth Science and Disaster Prevention to 
discuss the objectives of this event. 
 
Eisuke Fujita 
Thank you very much for your kind introduction.  I am Fujita of National 
Research Institute for Earth Science and Disaster Prevention.  As has been 
discussed by the previous speaker, this event has been organized every other 
year and it is actually the seventh time that we are co-organizing this 
workshop.  In view of the increased volcanic activities in Hakone and other 
areas, we have set the sub-theme of this year's workshop on tourism. 
 
We are receiving increasing number of international tourists and it has 
become increasingly important to mitigate the disaster, should the eruption 
or other disaster occur, and we look forward to having a meaningful discussion 
with all the people gathered in this room. 
 
Yesterday, we had a half-day program as well and today and tomorrow we 
will be deepening the discussion, reflecting back on past cases and making 
plans for future events.  We look forward to receiving your questions and 
comments as well.  Thank you very much for close attention. 
 
Moderator 
Thank you very much.  We are a little ahead of the schedule but we would 
like to start the very first presentation – that is, ‘Recent Eruptions in Chile: 
crisis management and effects on tourism.’ 
 
We are honored to have Dr. Hugo Moreno from Sernageomin, Chile. 
 






Okay, I am Hugo Moreno from Chile.  
I am geologist, volcanologist at the 
Chile Geological Survey, it's called 
Sernageomin.  And the observatory, 
that is the only one that we have in 
Chile, but it's very large and we are 
monitoring at the same time 43 
volcanoes, the most dangerous in 
Chile. 
 
The first thing is that we are going to 
see what happened this year with two 
big eruptions that we had in Villarrica 
volcano and Calbuco volcano.  Two 
volcanoes in very touristic areas and 
what happened?  Both eruptions are 
very, very interesting and very 
special.  In this moment, still both of 
them are under research.  Chile is a 
volcanic territory with Nazca plate 
under South America with a coastal 
range and the volcanic arc at about 
250 kilometers from the trench. 
 
We have three volcanic zones in 
Chile.  The central volcanic zone is 
south Peru and north of Chile.  Then 
we have the southern volcanic zone 
from Santiago to Coyhaique.  It's 
about 1550 km of complete line of 
volcanoes.  And then the Austral 
volcanic zone with less frequent 
activity.  The main activity is 
concentrated in the Southern Andes 
volcanic zone.  We have more than 
500 quaternary volcanic groups last 
2.5 million years, more than 120 volcanoes with eruptions during the last 
10,000 years and growing because 
we are making more [Unclear] and 70 
volcanoes with eruptive activity 
within the last 460 years. 
 
America is a very young continent so 
we have a very short documented 
history.  At this moment, as I was 
telling you, 43 volcanoes are 
monitored from the Southern Andes 
Volcano Observatory.  The national 
net of volcanic monitoring and the 
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observatory in Southern Andes, that belongs to the Chile Geological Survey, 
Sernageomin. 
 
So the southern volcanic zone is a chain of near 1550 km with the most active 
volcanoes of South America, not only from Chile.  Although the eruption 
concentration is between 37 and 41, it is a high volcanic risk zone. 
 
So it's between 37 and 41, 50, here is the area of major concentration of 
volcanic activity in South America. 
 
An observatory is just here, almost in the middle of this area, was the most 
active of South America.  Now, we are going to see what happened in 
Villarrica volcano this year and then Calbuco volcano in the southern end of 
this part of the central southern volcanic zone. 
 
First of all, in Chile, Sernageomin is in 
charge of the National Volcano 
Monitoring.  It's the only agency 
from the government that is in charge 
and has the responsibility of the 
volcano monitoring in Chile.  You can 
get into the webpage of Sernageomin 
and you can see all this stuff there.  
It's all related with volcanoes and 
geology. 
 
 Civil protection is ONEMI in charge.  
That belongs to the Ministry of the 
Interior that is in charge of civil 
protection and alert levels.  So, we 
have only two institutions as ONEMI, 
the emergency arm [ph] in 
Sernageomin is monitoring the 
volcanoes. 
 
Now, this is the southern Andes 
volcano observatory, the OVDAS that 




This is the data center of the observatory that is monitoring at the same time 
the three volcanoes 24 hours, 7 days, year round. 
 
Now, let's see what happened in Villarrica.  In Villarrica, it had an eruption 
at 3 a.m. on March 3, 2015, this year.  This is from Villarrica, about 25 
kilometers away from the volcano and we will see what happened there. 
 
Villarrica, fortunately it has a very 
good volcano geology map with the 
last eruptions there around and a 
profile.  It has an old caldera, a 
second caldera, and a new cone 
inside.  Also, it has a hazard map, a 
1 to 50,000 scale map that has been 
built mainly considering the 
geological background of the volcano. 
 
The Villarrica Volcano Monitoring 
Network from OVDAS is here.  It has seven seismological stations; it has six 
IP cameras, four GPSs and tilt meters and three DOAS, cameras for the 
fumarole to detect the SO2 gas from the fumarole. 
 
What happened in 2014?  The seismicity in Villarrica started to increase little 
by little along 2014.  Then, on February 6th, we had a special report because 
the increasing tremor signal [ph] and the lava lake emerged in the crater.  
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So there was a special report on the 6th of February that raised the level from 
green to yellow alert level and for the considerations of the special report. 
 
Now, what was the problem - 6th of 
February in southern Chile is the 
summer season; summer season 
with lots of tourism.  This is the town 
of Pucon.  You can see the beach 
here.  It's absolutely full of people.  
The Pucon town has about 25,000 
people.  The summertime, it gets 
near 100,000 people in the area and 
Villarrica is only 12 km from here. 
 
So there was a conflict because how 
can you dare to put an alert level just in the middle of the vacation.  Now, 
the other important tourist activities in Villarrica volcanos are climbing to the 
summit.  You can see there a group of people looking at the crater inside.  
And a day during January or February each year, you can have 400 people 
around the crater of the volcano. 
 
Also, during wintertime, we have [Unclear] this is the resort and the ski area, 
and also there is a center of lava tubes.  Now, the IP cameras showed nothing 
abnormal.  We set the alert level in yellow, but nothing happened.  So 
people said – hey, you were 
alarmists, it is just an alarm. 
 
But what happened on the 6th and 
18th, it started to show 
incandescence and spattering, so 
people believed in the alert.  
Because it started to show this 
spattering outside the crater and you 
can see the spattering falling out of 
the crater here also.  So the people 
believed that the alert was okay. 
 
Now, what happened on 2nd March, 2015?  Well, March 1st, there was 
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incandescence and also was a lot of 
spattering outside the crater, was 
increasing the activity.  You can see 
the seismogram at that moment, and 
then at that afternoon it increased 
even more.  
 
Now, on March 2, there was a 
helicopter over flight around the main 
crater, and what could we see is that 
there was a very, very active crater 
inside of the main crater of Villarrica 
with some lava flows coming out.  
And with the thermal camera, we got some images that the temperature was 
near 1300 degrees Celsius. 
 
Now, this was the 6th of February when the yellow alert was set.  But what 
happened on March 2?  On March 2, there was a real dramatic increase in 
seismicity and the [Unclear] of the tremor ranged about 80 square 
centimeters.  What happened is that when we were just making the report 
to lift the alert again, the eruption 
onset started in that moment on 
March 3 at 3 a.m. 
 
This is a video that was taken from 
Pucon.  This is a very extraordinary 
eruption because it was a lava 
fountain of about 1.5 km high, rising 
from the main crater and this 
spattering falling on top of the ice and 
clouds of water vapor of course were 
coming from the ice.  It was 
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permanent, this fountain was absolutely permanent.  So it is not a 
strombolian eruption.  For Hawaiian eruption it was too large.  And the other 
thing is that there was a column of 9 kilometers high of basaltic glassy ash 
and lapilli. 
 
Now, March 4, after the eruption, 
there were continuous flows of 
spatters from the main crater outside 
on top of the ice.  Now, immediately 
the regional and national emergency 
committee’s establishment on March 
3; and here was a local emergency 
meeting, then the ONEMI director 
was Ricardo Toro, and ONEMI 
Santiago. 
 
And here is our President, Bachelet, 
with the governor of the region and 
the Mayor of Pucon city.  This is an 
aerial view of Villarrica and all these 
spatter flows, all of them were 
spatter flows all around the volcano.  
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You can see here what happened afterwards.  You can see about 20 to 30 
meters thick of pure spatters.  Some of them were really melted and they 
formed agglomerate.  And these are parts of the stable material that fell 
down all over the flanks of the volcano.  You can see a very large spatter flow 
there.  You can see the spatter flows above the ice. 
 
The products of the eruption were the 
spatter flows, the ballistics all around 
the crater, and the dispersion of ash 
was mainly towards the southeast.  
Here is the dispersion of ash that 
covered about 5000 square 
kilometers.  But it was not so large 
in volume.  It was a glassy basaltic 
ash and lapilli dispersion towards the 
southeast, only juvenile material. 
 
Now, about the effects of the spatter 
flows on top of the ice generated 
lahars, many lahars, small lahars, 
they were not so huge lahars.  The 
lava tube center was damaged by 
lahars.  You can see here the road is 
absolutely cut and some buildings. 
 
We landed in a helicopter first 
because there were no roads to get 
there and the road was absolutely cut 
here.  Buildings were damaged and 
also machinery by the lahars.  The 
lahars also cut the access to the 
Villarrica National Park that goes 
there.  Five bridges were cut by the 
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lahars and machinery immediately 
start to repair them and this is an 
aspect of the lahars and also some 
aspect of the erosion and roads, how 
they remained afterwards. 
 
Here's the entrance of the national 
park; and this is very interesting 
because there's an opening here in 
there, and there is this flow, so it's 
the line where the lahar got – the 
heights of the lahars in that place of 
the entrance.  The erosion of course 
way up to the national park.  And the 
heights of the waves of the lahars 
here were kept in the trees and a big 
boulder of more than 2.5 meters 
remained in the middle of the road. 
 
On March 30th, there was a weak ash 
eruption without any important 
monitoring signals.  But Pucon city's 
Mayor, by his own decision, set the 
sirens, alarms to evacuate the city 
with a resulting public panic.  There 
were no signals at all, seismicity was 
very low, but there was a small ash 
emission and the Mayor got afraid of 
that and he said, let us put the sirens, 
and there was a complete panic by 
the people. 
 
Now, every day attached to our 
reports, we set the areas that could 
be affected by a new eruption, 
ballistics, lahars, and the dispersion 





And because of the volcanoes, this has been unstable and orange and yellow 
alerts, there have been no climbing to the summit crater with the obvious 
anger of the enterprises.  The enterprises climb to the volcano but they 
cannot climb, first of all, because the volcano was in orange alert; and 
secondly, because it was very unstable because of the spattering.  The ski 
resort during the winter season was closed.  The Villarrica National Park also 
remained closed and the lava tube 
center had to be repaired and has 
remained closed also. 
 
Now, this is what happened on 
November 1st, a few days ago.  The 
people from tourism, the owners of 
the enterprises are pressing the 
authority to lower the alert level so 
they can climb to the summit.  So it 
appeared in two pages on the 
newspaper of the region, so there 
was the press. 
 
Now in this moment, what did the 
authority – a forum where each 
tourist has to sign, put his name 
there, that he is absolutely 
responsible for his situation if he dies.  
So there's no responsibility of the 
regional governor or the ONEMI.  So, 
they have to fill the form and then 
climb the volcano, it's up to you.  
Legally, that is something that must 
be investigated. 
 
The next one please – now, what happened with Calbuco volcano eruption on 
April 22 and 23 in 2015?  This is from the city of Puerto Montt and you can 





Well, let's remember where it's located.  Calbuco is there.  This is just to 
show the other volcano that is close to Puerto Montt, the big city here.  Well, 
Calbuco volcano also has geologic map, 1:50,000 scale, weather profile.  It 
also has a hazard map at 1:50,000 scale map.  Calbuco volcano as seen from 
Puerto Varas city when it's calm; Puerto Varas is a lovely town only 30 km far 
from the volcano. 
 
This was April 22nd, the seismicity in Calbuco.  Calbuco is an andesitic 
volcano 54 years without an eruption.  What can you expect?  This 
seismicity was taking place on April 22nd.  The next one please – and 
suddenly started this swarm of very energetic BTs [ph] from 5 kilometers – 




You can see here how it started.  The 
eruptions just started after 1-1/2 
hours of swarm.  After 54 years, it 
was incredible. 
 
So, a column of about 15 kilometers 
high was formed and the wind was 
from the southwest towards the 
northeast.  That is Osorno volcano; 
this is from Puerto Varas city.  Again, 
regional and national emergency 
committee’s establishment on April 
22nd. 
 
This is Santiago with the director 
there of ONEMI.  ONEMI again, the 
Ministry of Interior, the Ministry of 
Defense; President Bachelet went to 
the area with the Ministry of Public 
Works.  And every day were two 
meetings of the regional emergency 
committee with a video conference 
with Santiago. 
 
Calbuco volcano, April 23, at 1 a.m. 
there was a second pulse.  The first 
one last for 2 hours and the second 
eruption started at 1 a.m. of April 23 and lasted for about 5 hours.  That was 
the eruption of Calbuco with a lot of lighting and thunderstorm.  You can see 
something very incredible that the aspect of the eruption compared with 
Villarrica – Villarrica is a basaltic volcano and Toco is an andesitic volcano, 
intermediate.  And the same stuff.  Again, we have lava fountaining but in 
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this case it was up to 2 kilometers high above the volcano, continuously for 
5 hours. 
 
What about the tourists in the 
Llanquihue lake area.  This is 
absolutely touristic area, Calbuco is 
here, Osorno volcano is here, Puerto 
Varas is here, and there is a lot of 
motor boats and sailing and different 
kinds of activities, camping, shores, 
and everything. 
 
Exploration to lakes, to the Los 
Santos Lake, the Osorno volcano, this 
is a way that you can get to the Carlos 
de Bariloche in Argentina, so it's 
international connection.  Hotels on 
the other side of the lake, the 
Petrohue falls in Osorno volcano and 
other kinds of shapes [ph] there. 
 
What about lahars, ballistics, and 
pyroclastic flows on April 23rd?  The 
pyroclastic flows are in red, the lahars 
are in yellow, and this area was the 
area most affected by ballistics.  The 
dispersion of the ash, it was toward 
the northeast.  Again, special 
reports were made each day with the 
forecast of the dispersion if there was 
another eruption.  Helicopter flights 
on the crater.  There was a new cone 
on top of the summit dome and 





The ash fall toward the northeast was 
very heavy.  The pyroclastic flows 
towards the south.  You can see the 
lobes of the pyroclastic flows very 
well here.  And toward the northeast 
also there were pyroclastic flows.  All 
these were taken by helicopter.  
Salmon fishery was absolutely 
destroyed, marine harvest is the 
enterprise, were absolutely destroyed 




Houses, roads were also destroyed by the lahars.  Another fish factory was 
partially destroyed by the lahars.  Thousands of salmons were found dead.  
Now, in field observations in the south, the lahar boulders buried roads.  You 
can see they are trying to pass along. 
 
Small buses evacuated people from the damaged area.  Lahars destroyed 
bridges also in this area.  The heights of the lahar waves on trees, you can 
see the heights of the waves of the lahars on the trees.  Farmers' houses 
were absolutely destroyed.  An important wall of rock and sand was made 






We make a technical assessment to 
Ministry of Public Works to build this 
wall of rock and sand to avoid the 
lahars that came down this way and 
can affect a small village that is way 
uptown. 
 
You can see here, here's our 
colleague and you can see the heights 
of the waves.  But anyways, you can 
see that the boulders hit the trees up 
to this part.  And from this part, the 
waves only are about 1 meter high.  
And this is the splash of the matrix 
[ph] of the lahars that got into the 
trees, but it's not the true altitude of 
the wave.  The true altitude was only 
1 meter above this place here. 
 
The pyroclastic flows toward the 
northeast.  Some sulphur on top of the flows.  Bombs levies at the edge of 
the pyroclastic flows.  Some wood was carbonized because 400 degrees were 
measured with a thermal camera in that area.  And collapses of roofs.  This 
was my favorite restaurant in Ensenada village.  It was absolutely destroyed 
by the ash. 
 
Lots of other buildings also collapsed.  The army participated in cleaning the 




Cattle remained without grass and 
authorities had to carry supplies to 
feed them.  You can see all the farms 
were absolutely covered by more 
than 20 centimeters of dense ash and 
lapilli. 
 
And on April 30 at 15:20 hours, when 
we just landed from the helicopter 
after making a reconnaissance of the 
crater, there was a new explosion of 
ash and that was the last explosion of 




So, touristic enterprises believe more 
in what they see in the volcanoes 
instead of the monitoring signals and 
reports.  That is something obvious.  
Authorities believe more on 
monitoring signals, but they are 
pressed by politicians and enterprises 
to lower the alerts. 
 
The emergency office, ONEMI always 
want to address to the Sernageomin 
the responsibility of an evacuation or 
to set an exclusion radius around a 
volcanic eruption.  They are the civil 
protection agency, they should do 
that stuff, but they always want to 
address to Sernageomin the 
responsibility, so they are clean.  
Sernageomin said that, we don’t say 
that. 
 
National Forestry in Chile believes 
more in monitoring signals as most of 
the active volcanoes are in national 
parks.  Some climbing guides reach 
to the summit craters with groups of tourists despite the technical information 
of danger.  Most of the touristic enterprises around active volcanoes do not 
look for alternative activities while the volcanoes are in eruption.  They only 
want to climb the volcano.  They don’t look for another – there are many 
other volcanoes that they can climb, but no, they want to climb Villarrica.  
That's the only one.  So well, that's their problem. 
 
Sernageomin hazard maps are not 
normative by law.  That's our main 
problem in Chile – they are not 
normative.  So, land use planners 
sometimes use the information if they 
want to.  If the field – our relation 
with the press is only one scientific 
voice, but sometimes the information 
is distortion.  Commonly, there is 
only one speaker among the 
scientists in the field. 
 
Well, before finishing, we kindly invite you to the next series on volcanoes in 
Puerto Varas, November 20th to 25th in 2016. 
 
And pets also suffer the effects of the eruptions.  As you can see, what 




Thanks, that's all. 
 
Moderator 
I don’t know if we are going to have 
some questions now or afterwards.  
I believe we will have time for 
questions later, but are there any 




Is there any victim during the two eruptions? 
 
Hugo Moreno 
Well, it's a very good question.  Nobody injured, nobody died, nothing 
happened to people.  Because we have been working for about 25 years with 
the communities around Calbuco volcano, Llaima [ph] volcano, Villarrica 
volcano, with their emergency plans and they are absolutely conscious in 
what to do when the volcano suddenly erupts.  So that's why fortunately we 
have no victims, even no injured people.  Thanks for the question. 
 
Moderator 
Dr. Moreno, thank you so much.  Next presentation is on Merapi volcano, and 
we have Dr. Estuning Tyas Wulan Mei from the University of Gadjah Mada of 






Estuning Tyas Wulan Mei 
Okay, konichiwa, good afternoon 
ladies and gentlemen.  First of all, I 
would like to thank Mount Fuji 
Research Institute as well as 
Yamanashi prefectural government 
for inviting us to be here and to share 
our knowledge about the volcanic 
disaster mitigation, especially in 
terms of volcanoes and tourism 
based on some researches that we 
have done in Merapi, Indonesia. 
 
So today, I would like to present my talk entitled Merapi Volcano, How to Link 
Tourism into Crisis Management on Volcanic Area.  First of all, I would like 
also to mention that maybe I will not show all the information about the 
hazard and the volcano itself but more the consequences and the benefits of 
volcano related to the tourism area.  Why, because I am actually a 
geographer, not a volcanologist or a geologist. 
 
Maybe some of you yesterday already 
assist or participate during the 
international symposium.  As Dr. 
Harijoko has mentioned that in our 
country there are more than 130 
active volcanoes.  It's spread all 
around Indonesia from Sumatra, 
Java, Bali Island, Nusa Tenggara up 
to Sulawesi or Celebes and Mollucas.  
There are so many touristic zones 
also in different islands, some of 
them which are very famous is lake 
Toba and then there is one lake 
Kelimutu in East Nusa Tenggara and this is one in the island of Molluc or 
Mollucas which is Gamalama volcano where the city of Ternate, it is very 
common to the spice which is brought to European continent during the 14th 
up to 18th centuries.  And this is one of the most well-known crater which is 
white crater or Kawah Puti in west Java, and also Bromo volcano in east Java. 
 
You may see here that Indonesia is 
very densely populated.  This is the 
map that in the year 2000.  As you 
may see, especially in Java Island 
there are so many active volcanoes 
also, and one of them is Merapi 
volcano located in central Java.  So 
the general objective of this talk is 
mainly how to see volcanoes because 
of the benefits and also the 
consequences.  The benefits will 
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come during the normal period like this time with the fertile soil and the 
natural resources and especially the scenery that we use as a touristic natural 
resource. 
 
And its consequences, especially during the crisis it can create damages and 
also losses, not only injure people but also perhaps the human loss.  Why is 
this important?  Because in the volcanic areas where the region rely on 
tourism activity or touristic activity, and it should be also aligned with the 
disaster risk reduction management.  When there is a volcano and it erupts, 
when there is no element at risk, at that area, we cannot say that there is a 
disaster because there is no element at risk, there is no vulnerability inside, 
it’s just a natural event.  But when there is human in the volcanic areas, the 
natural events may turn into disaster. 
 
This is some of the major volcanoes in Indonesia.  It is with eruptions since 
19th century that we have collected 
the data.  This is from the Simpkins 
[ph] and Sebert [ph]. 
 
And this is the location of Merapi 
volcano, just in the middle of Jakarta 
and then Basare or Bali if you may 
know.  This one is the map of Merapi 
volcano.  It is located – just like 
Mount Fuji, there are so many 
prefectural, or here we call it 
Kabupaten or district.  There are four 
districts and it is located between two 
provinces, which is the province of Yogyakarta and one is the province of 
Central Java where the Yogyakarta is where there is the sultanate or sultan 
kingdom over here. 
 
 
Here, there are four at least main – five with Yogyakarta of course – four at 
least main city around the Merapi volcano.  For your information, we have 
collected the data with the radius of 20 kilometers from the summit.  We 
have collected that there are approximately – this is the data in 2009 – 
approximately 1.3 million inhabitants living in the radius of 20 kilometers 
from the summit. 
 
Okay, so the Merapi volcano is very, 
very useful for the people living 
around the volcano for their 
livelihood.  They may rely on natural 
resources of Merapi volcano.  For 
example, for agricultural sector, 
especially for the paddy field, 
plantation, and also the animal 
husbandry it is very common for the 
dairy milk in the eastern part and the 
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southern part of the volcano. 
 
The mining sector, which is very famous for its good quality of sand and blocks 
from the volcano for the construction purposes.  And also the handicraft 
sector.  Why?  Because there are also two cultural heritages with one of the 
cultural heritage which is already UNESCO certified, Borobudur temple. 
 
The last one is the tourism activities.  
There are so many people rely on 
tourism activity as their resource of 
livelihood.  And there are so many 
types of tourism activity.  It could be 
leisure activity, just to know the 
sightseeing, and it could be also the 
educational activities.  There are one 
of the museum located around I think 
10 kilometers from the summit.  It 
was opened in 2010 and it becomes 
one of the sources of knowledge for 
local people, for student to learn 
more about the volcanic disaster and 
mitigation. 
 
Below, it is the museum which was 
created by the local communities.  
The thing which is presented here is 
the domestic things.  It can be glass 
or anything that we can find in the 
houses of the people, which were 
damaged by the pyroclastic flow in 
the year 2010.   You may see also 
there is a skeleton of an animal which 
has died during the eruption, and it 
was created by the local community.  
Another tourism activity which is 
adventure activities, the hikers and 
four-wheel drive activity, as well as 
the trekking activities because it's 
very, very – the scenery especially in 
the morning and the evening if we 
climb the Merapi volcano. 
 
Another tourism activity is what we 
call – maybe in Fujiyama we have a 
festival of fire.  It's 26th of August, 
but in Merapi because it is linked to the sultan or kingdom of Yogyakarta, 
there are so many also cultural activities offering not only to the Merapi 
because Merapi is considered as a sacred place, and we have some offerings 
also to the sea and to the land.  So not only Merapi but this is one of the 
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famous offering activities, we call it 
Labuhan.  Labuhan is a sacred 
activity, Javanese culture, and what 
they are doing in the volcano is to 
pray that the volcano will not erupt 
and it will give more and more natural 
resources that can be used by the 
local people over there. 
 
This is the one, this picture I took in 
July 2010, 3 months before the 
eruption.  This is the entering gate of 
the latest village or in the very top of the volcano, and before the eruption 
take place, because if we go there right now, there will be nothing here. 
 
As I mentioned before, that it's believed to help prevent the balance of nature.  
The procession will take the participant to the second top of Mount Merapi so 
they will make a prayer and offerings 
to the Gods. 
 
The last is the cultural heritage 
around Merapi volcano.  The first is 
the Borobudur, it's Buddhism temple 
created in the 7th up to 8th centuries.  
This is also, there is one temple 
located in the southern part of 
volcano near to the river which was 
destroyed by the pyroclastic flow in 
2010 eruption. 
 
This is my objective.  Because the 
Merapi volcano is an active volcano, 
many human activities, especially for 
tourism sector, I would like to explain 
the consequences and opportunities 
of the 2010 Merapi volcano eruption 
and then to highlight some 
challenges and possibility of volcanic 
crisis management related to the 
tourism sector, and to seek improved 
approach perhaps with a discussion 
afterwards with you on crisis 
management of touristic volcanic 
area. 
 
So first, about the consequences and 
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the opportunities of the 2010 Merapi volcano eruption.  Why I put this one 
with two things over here?  Because we may see it as opportunity, but 
perhaps in other point of view we may see as consequences or negative 
consequences. 
 
So this is the last eruption events or 
the volcanic activities.  And in the 
year 2010 which is 5 years ago, the 
major eruption came in the night of 
4th to 5th November 2010, so it was 
nearly 5 years ago.  Here is the 
volcanic activity levels.  From 20th 
September, there were some 
increases of the volcanic activities.  
And 20th October, the volcanologist 
increased the volcanic activity levels 
just 1 month.  And 5 days later, on 
25th October, they put the volcanic activity in the top level of volcanic activity.  
So, people start to evacuate for elderly people and children on the 25th in the 
morning, or 24th. 
 
There the main explosive events several times on 26th, 29th, 31st October, 
and then continued on 1st November, 3rd, and the biggest one was in the 
night of 4th to 5th November.  There were different kinds of evacuation 
orders.  Why?  Because they have, as your information, that the local 
government has already given so many sensibilization [ph] or socialization or 
awareness program in the highly risk area, but there are less awareness 
programs in the less or moderate risk area.  So that people located in the 
highly risk area, they are used to, for example, evacuation etcetera, but 
people in the lower area, they did not used to the evacuation process.  And 
what is the hazard itself, they did not know about it before the eruption take 
place. 
 
So this is the map of the changes of 
evacuated or forbidden zone during 
the 2010 Merapi volcano.  They are 
used for the contingency planning.  
As it is, not all the villages located in 
the higher hilly risk areas are 
evacuated, only selected villages. 
 
This map – there are five periods, 
period A, period B, period C, D and E, 
and this map corresponds with the 
period.  Due to the increasing of the 
volcanic activities, so the local government try to extend the number of 
villages that had to be evacuated.  And this is the biggest one when the 
bureau of the volcanologists before the modified one, said that 20 kilometers 





And the four periods – this one – so because of the pyroclastic flows, mainly 
went to these valleys or this river, so the local government tried to give a 
restriction in this area, 20 kilometers between the Boyong river and Gendol 
river, they have to be evacuated, 15 kilometers in the western part and 10 
kilometers in the eastern part.  It was modified again for the last modification, 
15 kilometers between this zone and 5 kilometers here and here is 10 
kilometers as well as the western part. 
 
As we may see, the number of the 
internally displaced person is 
increasing each time.  This is in the 
first period, second period, and this 
one is fourth period.  And if we see 
that the number of the internally 
displaced person camp, each dot 
means the camp of the – and the 
larger of the – or the number of the 
population of the IDP in each camp. 
 
As you may see that this is the – 
maybe you didn’t see, it's 14th November 2010, why it takes so long to 
register the IDP population?  Because most of the people located here, for 
example, because they were not told how to evacuate, where to evacuate, 
and how the organization of the evacuation for example, they didn’t know 
how and where to go. 
 
This is just what I say.  The number 
of the highest population or the 
number of the internally displaced 
person was recorded on 15th 
November, 10 days after the eruption 
took place.  And there are only 
around 390,000 people in here.  
There are significant changes of the 
Merapi hazard map before and after 
the 2010 eruption, especially in this 
part of the river or the valley.  Here, 
before, it was not – for example here, 
before it was not classified as the 
most dangerous place.  But after 
2010, we may see that here there are 
some areas, very red area, which 
means that people can no longer live 
in this area with around 400 victims, 
400,000 IDPs, and more than 2000 
destroyed houses. 
 
So how about the consequences of 
the 2010 Merapi eruption to the 
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tourist activity?  First of all, if we see 
the global number of tourists visiting 
the Yogyakarta special region – it's 
only in Yogyakarta, we did not count 
another province which is Central 
Java Province – there is significant 
slightly decrease of the number of 
tourists who visit Yogyakarta.  Just 
for your information, most of the 
tourists visiting Yogyakarta are 
mainly from other countries, Japan is 
10%, and here 38% are from 
European countries. 
 
This is the data that we have 
collected during the crisis from 1st 
October 2010 up to January 2011.  If 
we compare the data during the same 
period in the year 2009 up to 2010, 
and 2010 up to 2011, there are big 
changes or the decrease of the 
number of occupied rooms during the 
period of the volcanic crisis.  Before 
the eruption, the trend is increasing, 
but after the eruption the trend is 
decreasing, and then it start to gain 
its popularity. 
 
The number of foreign – if we 
compare how the number of foreign 
visitor and local visitor, we may see 
that here in November there was a 
big decrease in that period.  Why?  
Because there are – some airports 
were closed and foreign visitor cannot 
access Yogyakarta as easily as 
before.  Therefore, this is the 
difference in the number of visitors to 
Borobudur temple – before the 
eruption and after eruption for the 
foreign visitor, and this is for the local visitor. 
 
This is just to give you information of Borobudur temple during the volcanic 
activity.  This is the 4th November eruption as we may see from the 
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volcanoes.  And this is one of the golf park that we have in the southern part 
of Merapi, was destroyed by the pyroclastic flow during the eruption in 2010.  
And this was the house of the volcano's gatekeeper before and after the 
eruption. 
 
Some of the damages, for example, 
here was the market near to the Putih 
River located in the western part of 
Merapi.  And you may see that 
people tried to evacuate the sediment 
that were transported by the lahars.  
And one of the major road that linked 
Yogyakarta and Semarang city, were 
closed several times during the days 
when the lahars crossed these roads.  
Some consequences to the 
Borobudur temple for example.  That 
one is the map of the ash distribution 
during the 2010 Merapi volcano, 





During that time, several airports were closed, especially in Yogyakarta, and 
at that time it was the period of pilgrimage for the Muslim beliefs, so they 
cannot go directly from Yogyakarta, but they have to go, for example, to other 
city near Yogyakarta, or they may go by train to Jakarta and then they can 
fly or they can go to Surabaya.  So it creates consequences to the aviation 
transport. 
 
If you see in this picture, surely 
during the eruption or during the 
disaster, there were just after the 
volcanic activity or the level was 
decreased, there are so many 
tourists, either locals or foreigners, 
who tried to look what kind of 
disaster in this area and they would 
like to see directly by themselves, but 
there are lack of safety procedures, 
so they sit or they stand near to the 
river even though we can see just next to the river that some of the 
consequences of the lahars disaster hit in this area. 
 
So this is the post-crisis, there is a new, what we call a disaster touristic area, 
not only for the local people, which is mainly led by their curiosity towards 
the consequences of the disaster, but also the foreign tourists.  In the 
beginning, they were here mostly for the researchers, and also for the 
foreigners who already stayed in Yogyakarta.  Yeah, without disaster and 
recent education, they may put 
themselves in danger, especially 
during the period of secondary 
hazard which is lahars. 
 
Some of the local activities related to 
the tourism sector, you may see that 
here was destroyed by pyroclastic 
flow so many shops, so local people 
tried to rebuild their livelihood by 
doing some activities in tourism 
sector; for example, by selling some 
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foods, etcetera.  But also, they create, for example, icon to establish new 
touristic activities.  For example, this is the icon of Alien rocks.  You will see 
that because there is – people say that there is nose, this is face of someone.  
There are also tourism activity related to the four-wheel drive and the one 
that I have mentioned to your before, the community based museum. 
 
So what are the challenges and 
possibilities of volcanic crisis 
management related to the tourism 
sector?  Some challenges that we 
may see in Merapi is the lack of 
tourism based disaster guideline for 
tourism actors, either for travel 
agents, tourism employees, tourist 
itself.  On specific hazard on specific 
area, we think that it will be ideal.  
Why?  Because it can be different hazard from each touristic spot to another 
touristic spot, and especially due to the secondary hazard, which is lahars, 
tourists lack hazard knowledge and they do not adopt preparedness measure 
to deal with the consequences of potential disaster.  Why?  For example, 
there was a bridge and they stayed in the bridge just to see the lahar which 
was coming, which is very, very dangerous. 
 
There is a lack of the standard operational procedure for each cultural 
heritage, so what we have to do, for example, covering the temples from the 
volcanic ashes because it can destroy the material of the temples.  And some 
possibilities, volcanic disaster guidelines for tourism to anticipate, for example, 
the airline transportation, prolongation of stay due to the closure of airport, 
what is the possible ways or alternative ways for tourists who want to stay or 
to leave.  And increasing local and foreign tourists for knowledge of hazard, 
especially lahar and other volcanic hazard.  And adding value to the formal 
or existing disaster management 
effort.  For example, creativity of 
local government and local people to 
cope with disaster by using the 
disaster affected area as touristic 
zone.  However, it must take into 
account the risk. 
 
Just for finish, we have to see the 
touristic activities in the disaster risk 
management cycle, not only in the 
same period but also in the pre and 
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post-period.  For example, in the pre, how to be prepared and to increase 
the knowledge, for example, of the hazard; and in the same crisis, adding 
value to the former existing disaster management effort.  And the post, how 
to see the disaster as a challenge and not giving up, and involvement of all 
the stakeholder also have to be taken into account. 
 
Okay, that's all in my presentation.  Thank you very much. 
 
Moderator 
Thank you very much.  We are pretty much on time.  If you have any 
burning questions, I think I can take one or two.  We have a separate Q&A 
session later in the program and you can ask those questions later.  Thank 
you very much for your presentation. 
 
We will now be having a 20 minute break and restarting the session at 2:40. 
 
Moderator 
It’s now time.  So, we would like to start the second half of our program.  
And the first presentation is on volcanic disaster and tourism in Hakone.  And 






Good after ladies and gentlemen.  I am the CEO of the Tamura Ginkatsu-tei 
restaurant in Hakone.  I was born in Hakone, and I grew up in Hakone.  We 
have this big eruption scandal or panic in Hakone, and actually, I am the 
senior director of Hakone Town Gora Tourism Bureau.  So, I was quite active 
during the volcanic activity period.  So, tourism, I did not know what tourism 
would mean in other countries but tourism written in the kanji character 
means to see the light.  So, tourism is about seeing the light of a certain 
region.  That is what tourism means to me.  It could be the light of hope.  It 
could be a light in darkness.  But that light will bring excitement and present 
wonders to the viewer and sometimes to the point that the viewer may shed 
tears.  Because of the volcanic activity around Hakone, our tourism industry 
was actually damaged.  It could mean that one light in Japan could be turned 
off, and that was the sense of crisis that I had as I acted. 
 
Now, a little bit about Hakone first.  Since we have people from abroad, I 
would like to show you where Hakone is located on the map of Japan.  So 
Hakone is located in the middle of Japan, right around here.  And you have 
Mount Fuji, the white dot here, and quite close by is Mount Hakone.  This is 
a closer view of the area.  This is where we are right now, and this is the 
Hakone area.  This is Lake Ashinoko.  When I was a child, this outer rim, I 
heard that there was a big mountain like Mount Fuji here which erupted 
several times, and a caldera lake was formed.  But nowadays, this area is 
known as a collection of volcanoes and each one may erupt.  And the final 
eruption actually created Kamiyama.  Then after that, the eruption seized.  
That’s what I heard as a child. 
 
So this is Gora area where I live.  This is Gora.  Yumoto is far away, for it’s 
the bottom here.  And the mountain-climbing train takes you to Gora, and 
then you have the ropeway that leads all the way up to Owakudani which is 
now a hot topic because of the volcanic activity in the area. 
 
From Gora to Owakudani, we cannot see this area because it is behind the 
mountain.  From the Sengokuhara, you will be able to see Owakudani right 
in front of you. 
 
So, many tourists came and everybody asked us where they can see the 
steam coming out from the volcanic activity.  So we tell them that you might 
go to this area where there is a big art museum.  You can see the steam 
coming from the mountain in the parking lot of the museum.  So, this is the 
map which shows you the area once again and this is another close-up 
photograph. 
 
Kamiyama at the top, that is the peak of Mount Hakone, and this was created 
when the magma came out.  And you have the Tamago-Jaya which became 
quite famous for and it’s now world renowned.  This is where the black boiled 
eggs are created.  Usually, you can go up to here with your cars, but this area 
was closed up during the volcanic activity and the fumarolic activity was seen 




I talked about the black egg at Owakudani.  Many tourists visited the area.  
Chinese tourists came in great numbers.  They would usually stay in 
Kawaguchiko and they would make a day trip to Owakudani on buses.  If you 
go up a little bit here, you would find the Tamago-Jaya.  There is a natural 
hot spring.  It’s not a hot spring that produces a lot of water, but if you place 
raw eggs in the water, it turns black and it smells like sulfur.  And it is said 
that if you eat one boiled egg, it would give you seven additional years of life. 
 
I have been eating this since my childhood, so I expect to live a very long life.  
So this is the famous black egg.  Many people will ask where they can get it, 
but this egg could only be boiled in this area so it’s not sold now.  Some of 
my younger colleagues started saying that we should paint eggs black and 
sell it, but I don’t think that’s a good idea.  So we decided not to do that. 
 
As I said earlier, this is the area where we saw the volcanic activities.  This is 
the ropeway that usually goes down the slope.  We refurbished this several 
years ago.  It has a glass floor.  And when the ropeway travels over the 
steaming area, you will be able to see it through the glass.  But operation has 
been suspended since the volcanic activity started. 
 
Now, the Owakudani area has a lot of different types of hot springs.  This is 
the Sengoku area toward the bottom.  Gora is over the mountain over there.  
But this area, this is known as the Sengoku area.  It is about 4 kilometers 
away from the crater.  And well water is pumped all the way up to Owakudani. 
 
There is a pool here and inside the pool we apply steam in order to create hot 
spring water.  And yes, steam could come out naturally in this area, but 
usually we have to dig a well so that steam can come up to heat up the 
pumped up water to create the hot springs.  But we do have a lot of natural 
as well as these developed hot springs.  The amount of hot spring water: 
there are three different types.  One is the type that is pumped up from the 
well.  We have the natural spring waters.  And the one that I just explained 
where we pump up the water all the way up to the mountain; apply some 
steam to heat the water. 
 
So these are the three different types.  The amount of water totally – other 
than Owakudani, every minute we get about 20,000 liters of water, which is 
not such a large amount.  If you go to Oita, to the Beppu Onsen hot spring 
spot, they have more water gushing out. 
 
As the area developed and we dug up wells, this area had a lot of restrictions 
applied in developing hot springs, and that’s when the spring sources were 
surveyed.  And because of that we have the Hot Spring Research Institute of 
Kanagawa Prefecture which was created.  The hot springs in Owakudani 
accounts for only 9% of the total in this area.  Others would be the natural 
hot springs and the pumped up springs. 
 
Until recently, the alert level was level 3, so we weren’t able to enter the 
Owakudani area for maintenance of the spring facilities.  Now, the alert level 




We have to carry out maintenance work within a limited amount of time, for 
example, like within three hours.  The seven hot springs of Hakone were 
famous.  These were the representative hot springs in Hakone.  Toyotomi 
Hideyoshi, when he attacked Odawara – in Miyanoshita spring, and he created 
these hot spring areas so that his soldiers could rest.  Then in the Edo period, 
it became famous as a place for healing and the Tokugawa shogunate also 
received the hot springs from this area. 
 
Now, there are 20 hot springs in the Hakone area.  Two of them use spring 
water from Owakudani.  And from Sounzan there is another toward the foot 
of the mountain, but there is another developed hot spring area. 
 
Until a while ago we said that there were 17 hot springs in Hakone as plotted 
on this map.  From Hakone-Yumoto, you go to Tonosawa-Ohiradai.  This is a 
mountain-climbing railway and then you have some more toward Lake 
Ashinoko. 
 
During the Edo period, the famous ones were located here.  And in order to 
get there, you needed to receive a certificate from the government to enter 
this area.  This looks at the past volcanic activities.  Some recent ones, in 
2001 we had a similar eruption as the one that we see today.  I was working 
in a shop back then in the Hakone area.  Every day we had some earthquakes, 
about 300 per day if I remember correctly.  And that was when the Owakudani 
chimney where the steams come out; we hear that the chimney was blasted 
away and volcanic gas also gushed out and all the trees in the Owakudani 
area withered away. 
 
And we saw steam coming out or smoke coming out from areas where in the 
past we didn’t see steam or smoke coming out.  Seven years later, in 2008, 
once again, we had some similar volcanic activities, not in the scale as the 
one we see today but it was similar.  People who will be making presentations 
here have experienced big eruptions, but I must say that I have not seen real 
eruptions. 
 
We have to question whether it was an eruption or not.  On June 29th of this 
year, it was raining lightly in late afternoon, and we saw something like dust 
accumulate on top of the cars.  People who lived towards the mountain made 
a phone call to me and said that may be this is volcanic ash.  Later on, I 
learned from TV news that yes, it was indeed a small eruption.  But the news 
didn’t say it was volcanic ash.  Because of the steam coming out so quickly, 
it blasted away some dust and that was what was accumulated on top of the 
vehicles. 
 
But then on June 30th, whatever it is, if it came out with the steam, it has to 
be volcanic ash.  And then the news suddenly started calling it an eruption. 
 
But we didn’t know when the actual eruption took place.  I believe many 
people in Hakone had to question that.  So, that is our experience of eruption.  
We are living at the foot of an active volcano and we haven’t really thought 
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about eruptions occurring seriously.  So even this year, we have thought that 
the volcanic activities will die down in several months. 
 
This looks at what happened from May 4th.  Well, earthquakes started to 
happen from around April 26th, and the focus was in the Owakudani area.  
So, part of the hiking course was closed down.  And then May 6th, the alert 
level was upgraded to level 2 and the town Mayors will decide which areas to 
restrict entry into.  So, Hakone town decided that it may be better to keep 
people out from Owakudani.  Then two days later, the alert level went up to 
2 and entry near the crater was restricted.  Many people in Hakone thought 
what were these alert levels, what were these volcanic alerts. 
 
So, we circulated some notices so the people can understand what this meant.  
This is not talking about the eruption scale.  It is looking at what level of 
damage could be caused if there is an eruption.  That’s why, we don’t have 
any alert levels in an island where nobody lives on.  After that, evacuation 
instruction was issued in an area of a radius of 300 meters because the steam 
was coming out quite strongly and therefore the ropeway had to be stopped 
because the ropeway was running right over the steaming area.  
 
On 30th of June, as I have mentioned, after the acknowledgement of the 
fallen volcanic ash, the media coverage was made on the eruption.  That was 
also the time when the alert level was raised to level 3.  Around this time, 
the target of evacuation area has also been expanded. 
 
I live in Gora area, and the area that I live in also came under the restricted 
area.  And I understand that some 60 people have personally evacuated.  The 
alert level was downgraded to level 2 on September 11th and ropeway 
restarted part of its service a while ago.  The reason that the alert level cannot 
be downgraded to level one is as follows.  Seismic activity has been subsided; 
however, volcanic steam is still quite active and that is the reason that they 
cannot downgrade the alert level down to 1 and that is why we cannot freely 
go into Owakudani for the maintenance that we badly need. 
 
This is the overview of Hakone town.  Ninety-two percent of the land is 
mountainous or water body.  It has a population of 13,500.  Into this small 
area, as many as 20 million visitors visit, 16 millions [ph] are day-trippers, 
the remaining are the ones who stay overnight in Hakone.  Primarily, majority 
of the tourists visiting Hakone are for day trips. 
 
The level 3 alert necessitated a restriction of area and that constituted only 
3.3% of the entire land.  In order to ensure the safety and security for people 
who are visiting, we disseminated the information that it is only 3.3% of 
Hakone that has enforced a level 3 restriction.  Based on a possible eruption 
of the mountain, we also have formulated an evacuation manual that can 
meet the requirement for the condition at alert level 4 or 5. 
 
And this is the area coverage of restriction, and all the way down to 3000 
meters, this has been the evacuation area in case of a major eruption with 
an assumption that the ballistics may fall all the way down to 4000 meter 
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diameter.  On May 6th when the eruption warning was issued, Gora Tourist 
Association gathered an emergency meeting, also inviting the authorities in 
charge of traffic control. 
 
We then also had public relations with regard to the alert scale that we are 
using.  Unfortunately we were not able to invite the media people into the 
emergency meeting for the following reasons.  We had [Unclear] media and 
they were picking all those smaller words privately pronounced by the 
residents.  And that has led to the bashing on the part of Hakone town.  That 
is why we wanted to be quieter and that is what we thought we were doing. 
 
Social network service criticized Hakone of not being mindful of the 
importance of human lives.  Media reporters were quite aggressive, trying to 
collect whatever comments by the residents.  So, we wanted to look into the 
same direction and that is the reason that we organized a workshop by 
inviting Hot Springs Research Institute to better understand the condition of 
the volcanic activities in Hakone, whether or not it is having a serious eruption 
in the near future. 
 
Immediately after the workshop, Volcanic Hazard Mitigation Council of 
Hakone-Gora area was established bringing together all the stakeholders in 
the area including the research institute and stakeholders and lay persons.  
Towards the local authority, we also have formulated – prepared a letter of 
petition arguing the increasing level of difficulty for tourist businesses in the 
localities. 
 
We also have distributed flash news in cases of the raised alert level 3.  We 
also have created an evacuation guidance manual for visitors and 
mountaineers. 
 
These are the pictures taken when the alert level was raised to level 2.  
Wednesdays usually are the days when many of the stores are closed and 
that is why media coverage intentionally came to tell a story that many of 
the shops are now closed and they intentionally or maliciously used this 
picture suggesting the level of danger faced by Hakone. 
 
With cooperation of the owners of robust buildings in the area, we also have 
created a map that listed evacuation shelters that can be used at the time of 
emergencies.  We agreed to provide whatever information possible to ensure 
the safety of tourists who cannot understand Japanese language as well.  We 
tried to make the evacuation guidance manual as wide as possible in terms 
of scope, and this is the English version.  And I am running out of my time so 
I am skipping many of the pages. 
 
This is the movement on June 30th.  The Mitigation Council made an 
immediate action suspending some transportation services and we also 




For the first time, on the 30th of June, we had a session inviting media people 
to provide a workspace for them to write news and to have a better 
understanding of the situation that we faced. 
 
This allowed us to more widely share information between Hakone people and 
the media for the better and for the worse.  Also, Dr. Mannen of Hot Springs 
Research Institute has helped us graciously and we also had a consultation 
whether we should be having a summer festival or not. 
 
This is the summer festival that we were concerned about in August.  We 
usually attract 30,000 people to this festival, and we were unsure whether it 
is relevant to have the summer festival.  Many of the residents were against 
the idea of having the event, but informed decision is what we attached 
highest importance to.  And we made up our mind to organize this event 
which turned out to be quite successful. 
 
After the successful organization of the summer event, the stance of the 
Japanese media reporting has changed for the better for us.  On October 6th, 
this was also the time when the alert level was downgraded to level 2.  But 
we tried to have a drill based on the evacuation manual that Hakone town 
has created and that is how we had this evacuation drill inviting residents. 
 
We then found some rooms for improvement which we will be working on in 
coming months to further develop a more sophisticated evacuation manual.  
This is the data of the Hot Spring Research Institute that I was talking about.  
Obstacle ranging or GPS are used to monitor Owakudani around the clock.  
And we also have windometer, or gas analysis or detectors are currently being 
installed.  This is the process Hakone Mountains were created, and I think 
that this topic has already been covered by Dr. Mannen yesterday. 
 
So this is my message, Geopark Hakone was established three years ago, 
and I wonder how this can be related to tourism promotion.  We weren’t quite 
sure how to use it, but we now do understand how we can capitalize on this. 
 
We also consider that hot spring production facilities need to be maintained 
even though that has suffered a major damage after the increased volcanic 
activity.  But we are hoping to have one day designated as a world cultural 
heritage.  We also would like to create a manual to reduce the disaster 
influence.  The reason I am participating in this session today is to widen the 
network gain as much as possible working together with hot spring industries 
across the nation to create an organization to mutually help each other. 
 
What I have in mind is not something that receives public funding; however, 
what I would like to promote is a system to promote mutual support among 
players in the private sector with their own resources.  We would like to seek 
a better partnership with the national government because I personally 
believe that hot spring facilities, hot spring destinations, can play a very 
important role for a country that hopes to become predicated on a successful 
tourism.  And I am a professional tonkatsu chef, so I feel volcanic activity is 
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not my personal area of specialty.  But thank you very much for bearing with 
my presentation this afternoon. 
 
Moderator 
Thank you very much.  I believe there must be many questions but because 
of time we would like to take up the questions later on during our discussion.  
So now, I would like to move on to the next and the last presentation for the 
day, which is about tourism and disaster management in Mount Unzen 






My name is Sugimoto.  Thank you very much for this opportunity today.  I 
am a part of Iwate Reconstruction Support Team.  Why am I going to talk 
about Unzen Fugendake Mountain?  I will tell you why later, but first I would 
like to introduce myself.  I was born in Shimabara city of Nagasaki Prefecture.  
I was a member of City Hall of Shimabara city.  So I was in charge of 
education and tax collection in Shimabara city.  But in April 1991, the 
Irrigation Committee asked me to move to Annaka public hall. 
 
And then there was eruption in November 1990, the year before.  And as 
soon as I moved to this public hall, we saw an event of debris flow.  I was 
supposed to be in charge of education but much of my time was spent on 
disaster response.  So, this is how I began to get involved with disaster 
mitigation.  And in April 2006, we became the head of the secretariat of 
International Conference of Volcanic Cities.  In April 2008, I became the 
leader of secretariat of Shimabara Peninsula Geopark and I retired in 2010. 
 
There was then a plan to organize an international conference, so I had to 
stay on a few more months to carry out Geopark International Conference.  
When there was eruption of Unzen Fugendake, we received a lot of support 
from many other parts of Japan.  And Iwate Prefecture asked me to join the 
Prefecture to help the reconstruction because I had longstanding experience 
of dealing with these volcanic disasters. 
 
So today I want to talk about the tourism industry before the eruption of 
Unzen Fugendake Mountain and what would be the impact on this industry 
after the eruption and how we used the geopark to reconstruct the community, 
[Unclear] current situation as well as challenges as well. 
 
So starting with the tourism industry in the Shimabara city, we became 
Japan’s National Park in 1934.  And this became a popular summer retreat 
for foreigners.  As you can see in some of these photos, the foreigners took 
a lot of servants to stay in Shimabara for a month or two months.  This is 
Nita ridge, and this is a carriage, it looks like a basket to transport people 
and they came here to climb on to the summit of the mountain.  In 1964, the 
current Yamanami Highway, back then Trans-Kyushu Route was completed.  
So Beppu, Yufuin, Kyushu, Aso, Kumamoto, and then Nagasaki were all 
connected.  All of these are tourist destinations. 
 
So, this is the western part of Kyshu connecting to center of Kyshu Island and 
that is why an increasing number of tourists visited Shimabara. 
 
In Shimabara Peninsula, we do have hot springs; that is one of the blessings 
of the volcanos.  We have Obama hot spring, Unzen hot spring, and 
Shimabara-Onsen hot spring.  They all have different spring water qualities.  
And this rich spring water is the basis for the local culture.  We do have a 
history, a culture that is affected by Christians.  So, it took no virtual efforts 
to try to attract tourism back then.  But because of this eruptive disaster, the 
whole industry experienced a complete change.  The current southern part of 
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Shimabara city was the only area that is affected by this eruption.  But this 
event caused substantial loss of tourists. 
 
The Unzen dake volcano, when it was reported to have erupted, a lot of 
people believed that whole Unzen area was devastated.  But it is only the 
mountain Unzen that erupted and the area that was damaged was only 
limited.  However, the repeated pyroclastic flows and debris flows caused 
much damage.  This eruption of Unzen Fugendake Mountain occurred after 
198 quiet years and those who experienced the last eruption were not there. 
 
So, after 198 years, Unzen Fugendake erupted.  So it’s Fugendake Mountain 
that erupted and there was a major lava dome named Maiyama collapsed.  In 
the past, debris flew into Ariake bay that caused flooding and the most recent 
eruption before this caused a lot of this… 
 
When this eruption took place, what Shimabara city did is to try to formulate 
the evacuation plan.  So, the evacuation plan was written and there were 
multiple drills executed.  And then there was this debris flow in the dried up 
river.  And the city had to run the evacuation centers.  So tried to cope with 
debris flows, then the next challenge became the emergence of the lava dome.  
Early on, we thought that since we saw the volcanic eruption of Izu Oshima 
Island, so the projectiles may shoot up.  But in our Unzen Fugendake eruption 
there were rocks and lapilli that erupted and that was completely different 
from the image we used to know of from Izu Oshima eruption. 
 
And then we also had the damage caused by pyroclastic.  So, this was 
something that we did not know of.  Very first pyroclastic flow took place on 
May 24th and on May 26th; the worker who was working on the closed site 
was killed by this flow, and there was a mass media report, two [ph] were 
killed and one got burned. 
 
And mass media reported that this person got injured because he did not 
cover his arms with his shirts.  He had rolled up his sleeves.  So the people 
started to believe that all you have to do is to carry wet towel and cover your 
mouth to be saved from pyroclastic flow.  And then another pyroclastic flow 
occurred on June 3rd.  We have had a series of meetings.  We completed the 
meeting at 2 o’clock, and the Vice Director of firefighters’ team showed me a 
list of names of people who were assumed to have climbed up on the 
mountain.  I was supposed to accompany him, but I could not catch up, and 
that is why I am still alive. 
 
The death toll was 43, but if I had been there, the number had to be revised 
to 45.  So in order to save more lives we decided to set up the evacuation 
zone or alert zone.  So this was my personal experience.  As you know, we 
live close by to the volcano.  We live close to the nature, thus we receive 
blessings from the nature.  Living in the vicinity of volcanoes, in order for us 
to lead this life we have to be prepared.  We believe it is part of our etiquette 




Let me now discuss the damage caused in the tourism industry.  We were a 
popular destination for tourists in Nagasaki Prefecture.  Many visitors used to 
come.  But when volcano erupted, some people expected that the number of 
tourists might increase because they would be curious to look at eruption.  
Yes, some people came to take photos.  But since we saw the emergence of 
pyroclastic flow and debris flow, all of them cancelled their plans to visit this 
area and that caused a negative impact on the tourism industry as well as 
commercial, industrial businesses and agriculture and fisheries as well.  So, 
our economy was dealt a severe blow. 
 
And the Shimabara city in 1980s, enjoyed increasing population; but since 
that peak year the population shrunk.  In 1991 and 1992, for just one year – 
the population decreased by 2000 within one year; and along with that 
decreasing number of tourists as well. 
 
In 1990, we enjoyed 2 million but this was reduced to half.  Those who stayed 
overnight or longer used to be 42,800 but today it is 26,900.  Especially in 
the city of Shimabara, this was a popular destination of school excursions.  
We have 11,900 school children here, this reduced to 4000. 
 
This was a drastic decline.  If there is any sign of risk, school trips will be 
cancelled.  And once it is cancelled, they would never come back.  Eruption 
continued on for five years.  In 1993, the rehabilitation part of Shimabara city 
was publicized and took effect coping with pyroclastic flow, ensuring safety 
of people living there, evacuation plan, redevelopment of local transportation 
means, local economy revitalization, finding attractions of the city, all of these 
were included in the plan.  So, the major factors of this rehabilitation plan 
would include rebuilding livelihood of people as well as disaster resilience, 
and local economy. 
 
We, of course, revised this plan.  Especially to revitalize local economy, we 
wanted to use the lessons of this disaster.  Our aim today is to become the 
model city to cope with volcanic disaster and promote volcanic tourism, use 
our experience as an opportunity to promote our tourism industry. 
 
Also as the eruption subsided, that’s in 1995, and the foundation was able to 
receive further money for rehabilitation and we have seen population 
decrease in Shimabara city for a very long time.  The industry activity was 
also stagnant.  So, the shimabara area as a whole was declining.  The area 
that was damaged in the disaster was a very small area but the Shimabara 
Peninsula itself, the whole area was affected greatly by the volcanic activity. 
 
And so, in 1996 we decided that this will be the year to start rehabilitation 
and the citizens or the administrations in Nagasaki Prefecture as well as the 
nation got together to revive Shimabara Peninsula.  If you come to Shimabara, 
you will hear this word ‘gamadasu’ which means to try real hard with all your 
guts.  So, the action plan for the rebuilding of the Shimabara region was 




So, based on the rebuilding plan, the Mount Unzen Disaster Memorial Hall 
was opened in July 1, 2002. 
 
The reason why we created this hall is to make sure that we do not forget the 
lessons learned from the eruption that occurred in the 1990s, and we wanted 
to hand down the lessons that we have learned.  Also, as a central facility for 
tourism and especially volcanic education tourism, we wanted to set this 
Memorial Hall at the center.  And also, we wanted to find a way to express 
our thanks to the support that was extended to us during the disaster time 
from around Japan. 
 
Other than the Memorial Hall, we have debris flow damaged houses, a 
conservation park, and the Sabo Miraikan, and also a nature center where we 
can see how nature that was damaged in the pyroclastic flow is revived. 
 
So, these facilities were created one after another.  Also as remains of the 
disasters, we have some of the damaged houses and debris flow to show the 
threat of debris flow.  There are 11 houses that have been preserved and 
three of them are within this dome. 
 
And the pyroclastic flow burned down the Onokoba Elementary School and 
this also has been preserved so that future generations can understand the 
damage and the Kitakamikoba Agricultural Training Facility also has been 
preserved, many lives were lost here. 
 
So, these facilities have been created and that’s when the field museum 
concept was created.  So this whole area should constitute a field museum to 
teach lessons concerning disaster management and disaster prevention and 
all kinds of activities have taken place since then. 
 
In 2007, in Shimabra, The Cities on Volcanoes Conference was held.  This 
was the fifth conference, and next year I understand the ninth conference will 
be held in Chile.  But our population was just 50,000 or so, it was very difficult 
to host an international conference.  But children from kindergarten to 
students in elementary schools, high schools, and also elderly people, all took 
part in hosting the conference. 
 
And we found that this turned out to be a very friendly conference, and the 
citizens who were involved also were enthusiastic about the conference and 
started to think about what to do next.  And that’s why we came up with the 
idea of creating a geopark.  So the government as well as citizens should get 
together and also connect volunteers as well as researchers to hold the Cities 
on Volcanoes conference.  Now, the lessons that were learned will be used to 
create a geopark by connecting the researchers, administration, the industry 
as well as citizens and volunteers.  
 
Geopark is a natural park where we can learn about the history of the earth.  
It’s not just about geology or the layers of different geography, but also it’s 
about learning the history of the area as well.  And right now, there are 120 




This is now done with UNESCO’s support.  But this year, I think on the 9th or 
10th, at the UNESCO Conference, UNESCO has the global geopark, but this 
will now change to UNESCO Global Geopark during the conference at UNESCO. 
 
So for Shimabara Peninsula, we have the Unzen volcano and also there are 
areas where you can actually see the fault directly.  And of course the volcano 
has created a great damage but we also are blessed with the wonderful 
landscape as well as the hot spring and water coming out.  So we are really 
blessed by the mountains as well. 
 
And as you will know, earthquakes with a magnitude of above 6, around 20% 
of them are concentrated in around Japan.  And Japan has a lot of volcanoes.  
We have a lot of mountainous areas and therefore if you have heavy rain it 
may create mud slides.  And therefore, I believe there is a lot of geo-related 
knowledge here in Japan.  If we are to protect ourselves, we need to also 
learn how to observe the earth and to see the changes.  So geopark would 
be a wonderful learning forum.  Also, in 2012, the UNESCO conference was 
held in Shimabara, and geoparks from around the world came to Japan and 
decided that the lessons that were learned in the Great East Japan 
earthquakes should be utilized for educating people living in geo-hazard 
prone areas of the earth. 
 
And also, geoparks could be most effective in understanding how the local 
community could live together in symbiosis with nature.  That was all 
combined the Shimabara Declaration that came out in this meeting. 
 
Also in 2008 in March, the cabinet office came up with a guideline concerning 
volcanic disaster prevention countermeasures in terms of evacuation and 
tourists as well as tourist industries, tourist guides.  How do we educate these 
peoples and what roles should they play?  This was compiled in this guideline. 
 
And I believe this matches the philosophy of geoparks.  So, people who know 
about the area, the geopark guides, they should tell the history of the 
mountain and also the legacy of the area as well as the threat and lessons.  
And they can become the leaders in terms of local disaster management and 
prevention. 
 
So, the current status and some issues going ahead; it has been 25 years 
since the great eruption.  There are many people who do not know or do not 
remember the eruption among the citizens as well as people in the 
government.  We do have the geopark, but actually the number of tourists 
are not increasing.  And also, the number of people coming to the Disaster 
Memorial Hall is decreasing.  So it has been 25 years since the disaster, and 
15 years since the opening of the hall we are seeing people are losing interest 
in learning about the disaster. 
 
Now, I would like to look at the example of St. Helens.  It has been 30 years 
from the great eruption.  And once again, here, the number of tourists are 
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decreasing.  The Visitor Center that that was created there, the Coldwater 
Ridge Visitor Center, also had to be closed because of a cut in budget. 
 
The tourists visiting Shimabara, so it hasn’t recovered to the point where we 
were before the big eruption.  We are still at about 70% in terms of visitors.  
People who stay overnight are still half of where it used to be; and in recent 
years, it has remained flat.  As for school trips, it remains low and flat since 
2006.  And the Disaster Memorial Hall, the visitors; in the past we had about 
360,000 people coming in the year.  But last year only 100,000 people came; 
especially, the number of children hasn’t changed but the number of adult 
visitors actually has gone down greatly.  And that’s why we see the overall 
number of declining. 
 
So, we need to increase the recognition level of the geopark; not just focusing 
on the volcano but by utilizing the geopark we want to increase the tourism 
industry in Shimabara and also our attempts to prevent and manage disasters.  
Thank you very much for your attention.  
 
Moderator 
Thank you very much.  We are right on time.  Later on, we would like 
entertain questions, but we would like to have a break up to 4 o’clock and 
then until the closing, we would make sure that you can ask questions.  So 




Ladies and gentlemen.  We would like to begin.  This will be the last part of 
today’s program.  We had four speakers making presentations.  I am pretty 
sure you have many questions.  I would like to ask speakers to come forward. 
 
We have covered wide-ranging topics this afternoon.  We still have some 
more time and I would also like to give a couple of minutes to speakers as 
well if there is some additional points that they want to make.  If you have 
any points that you would like to add to your previous presentation, that is 
welcome as well.  So, if any one of the speakers would like to add any points 
to the presentations, we still have some time to do that.  If you do not need 
to add any additional points to the presentation you have made so far, you 
can go directly to the QA session. 
 
Shinichi Sugimoto 
Let me add some points.  In Sanriku region, post disaster has been a major 
topic at Unzen-Fugendake.  In the presentation, I have covered three 
locations in terms of post-disaster endeavor.  I have talked about the park 
that preserved the houses that fell victim to the disaster.  That was an area 
where about 50 households inhabited.  Every time that was covered by 
pyroclastic flow, volunteers helped clear those flows afterwards.  But after 
the major pyroclastic flow, it was clear that it was very difficult to clear all 
those flows, and that is why the community asked the government to 
purchase the land. 
 
Prefecture initially had a plan to create a road station before the flow and 
some of the households were outside the area of the intended area of 
purchase by the government.  And those that were not covered by the 
government procurement plan; we used the land to create the park.  And in 
the final analysis, prefecture argued that they have to have a good reason to 
purchase the land, and that is why they decided to use the land to educate 
the future generations about the pyroclastic disaster. 
 
Onokoba Elementary School was a school with very long history of over 100 
years, so the community wanted to preserve the school.  And that was the 
starting point of the project, and the intention or the desire of the community 
to preserve the school was supported by the government and other 
stakeholders.  So that is the aspect.  That is slightly different from the 
situation of Sanriku, and that is the additional point that I wanted to make. 
 
Moderator 
Thank you very much.  Does any other speak would like to make any 
additional points to your presentation?  No, if not, we would now like to open 
the floor to questions to the speakers?  Anyone would like to ask a question 
to any one of the speakers?  Please raise your hand. 
 
Male Questioner 
Thank you very much for your very valuable discussion.  I have a question to 
Mr. Tamura and Mr. Sugimoto.  In Hakone, reputation damage and measures 
by the mitigation council had been covered in your presentation.  And in 
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Shimabara, post-disaster endeavor had been covered in your presentation as 
well.  In Hakone and Shimabara – first on Hakone, you discussed the shelters 
or proposed shelters in Hakone. 
 
In August, I visited Hakone this year, and it was a wonderful trip.  And I 
believe that there is an issue of landscape and scenery if you build those 
shelter facilities.  And what is the direction of town building in promoting the 
development of the town of Hakone. 
 
Now, on Shimabara, you were talking about the strengthening of the 
attractiveness of Shimabara.  Public funds were used to promote the field 
museum concept, and governance plan and museum concept project may 
require some support from the government or from the private sector.  And 




Now, on Hakone, shelter structures.  Within Owakudani area there already 
area shelter facilities which are now used as museum facility.  In case of an 
emergency, the building structure will be used as an evacuation shelter.  But 
in view of the scale of visitors, as many as 20 million a year, the facility is 
never large enough to be used as an evacuation facility.  That means that we 
will have to build additional shelter structures in coming years, and we have 
to work on that project as well. 
 
Now, within Gora town, we haven’t had any shelter facilities in Hakone despite 
the fact that it is very close to the volcano crater.  So, tourists and travelers 
strolling on the streets need to be evacuated.  And when the alert level was 
raised to 2, we had an understanding that those concrete structures of 
accommodation facilities can be used as a shelter facility in case of an 
emergency of eruption. 
 
And that is one of the directions that we are having.  The first floor lobby or 
the restaurant hall area space was calculated, the crater map.  We picked up 
robust concrete structure that can possibly be used as a shelter evacuation 
facility.  And geopark concept will be revisited and we also try to establish a 
disaster prevention system to bring the victims down to zero in case of a 
major case of disaster.  Community was not quite fully knowledgeable about 
volcanic activities.  So, we have to educate ourselves as well.  Volcanology 
can be taught, for example, along with tourism studies at schools in Hakone 




Thank you very much for your question.  Field museum and governance 
future plans; field museum was for the affected area, that was the target.  
And the geopark concept covers the entire area of Shimabara Peninsula.  On 
the Shimabara Peninsula, there are three cities but they are not necessarily 
friendly to each other among the three of them.  But by creating a geopark, 
we hope to promote better cooperation among the three cities.  Each one of 
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the three cities have respective tourism associations.  For example, in 
Shimabara, there were two separate associations.  So altogether there were 
four tourisms associations. 
 
And we are currently trying to create a federation of tourism association of 
Shimabara Peninsula.  There used to be one to promote better collaboration 
but we are trying to make that unofficial organization into an official one by 
setting up a secretariat and a museum that we were talking about.  And the 
building is currently housing that secretariat.  As a second step, the 
secretariat of the federation and geopark secretariat will be headed by the 
same person, hopefully merging the two organizations in the near future.  
And that is to promote peninsula-wide promotion of tourism of Shimabara. 
 
We are trying to be out of the box in creating a system, and I think that can 




I would like to ask to Mr. Tamura, thank you very much for your presentation.  
So, in your presentation, you showed us the picture about Hakone that there 
are many fumarole or hydrothermal altered rocks.  So is there any potential 
or other disaster like landslide in Hakone?  Thank you very much. 
 
Yoichi Tamura 
In the past already, we had some landslides.  In Owakudani as well, it is the 
risk area.  Especially close by there is Sonza [ph] mountain, it is the higher 
part of Gora town.  And we have seen the signs of soil sliding.  So, anchors 
are posted, GPS equipment are installed to understand the distant of the slide.  
If there is a slide that exceeds a certain value, we have already built the 
dykes to block sliding sands.  And we also restrain the entry of local people. 
 
Hakone is a national park, and national government is promoting the tourism 
campaign named Visit Japan.  There has been substantial public investment 






I come from Fujikawaguchiko Lake.  My name is Ozawa [ph], Hakone Gora 
Directorate.   I would like to ask Mr. Tamura a question.  There are benefits 
that you can enjoy from living close to volcano, and there are negative sides 
such as possibility of disasters.  Travel agencies can help each other in an 
organization.  This could be a national organization.  I think you touched upon 
that possibility.  We do have insurance for damage caused by earthquakes 
and fire.  Do you think that this could be part of the mutual health of this 
national organization?  Specifically, what is the vision if such a national 
organization could provide insurance?  What are some of the specific actions 
that this organization can take?  I think that this is a new innovative initiate, 




Yoichi Tamura  
First of all, according to non-life insurance we already have, if there is a 
structure that is damaged and destroyed by volcanic eruption.  If this damage 
is visually recognized, there is an optional insurance policy that is available.  
But if you look at hot springs resort areas like Hakone, if you are inside the 
evacuation zone, you would not be insured.  We enjoyed a lot of support from 
national government.  One of such funding had to do with the donation that 
is given to the last opportunity to continue on with the commercial activities.  
And we use that subsidy from the national government. 
 
But there is no other grant or low interest loans given by the national 
government.  Even outside the evacuation area, there are commercial 
structures and businesses that suffered a loss of opportunity, loss of profit, 
because of the reduced number of visitors.  So we had events in 2001, 2007, 
and 2015 with recurrent interval of seven to eight years.  This is much shorter 
compared to distant past. 
 
Within 15 years, we may experience another eruption, so we have to be 
better prepared.  The large facilities who use the government loan, they 
would not be able to enjoy similar benefits again.  So, all of us who are close 
by to volcano should be prepared for any eruptive event.  So what we want 
to do is to join force together with all of these people, with private businesses, 
to talk with a non-life insurance company to set up a mutual health 
mechanism.  Otherwise, we would not be able to expel the fear that there 
may be a sudden eruption.  A lot of businesses may decide to stay on.  They 
don’t know exactly when they should leave.  So, if you are insured, you know 
that the money can’t be paid when there is any damage close by the eruption.  
You could evacuate or you could make a correct decision. 
 
Male Questioner 
What about the specific design of this organization, your national level 
organization? 
 
Yoichi Tamura  
In many places, I have had opportunities to talk with different people.  I heard 
that there are multiple networks already built.  Even today, we have a former 
director, Professor Aramaki, and current director are networking with them.  
It could also be very effective.  We also have National Federation of Hotels.  
We can also work with this federation.  My current idea is maybe in February 
or in March we want to invite all of these relevant people to Hakone and 
perhaps organize a symposium, a conference like this so that we can expand 
our partner network.  And of course along with that we would like to keep 
talking with insurance companies as well.  Thank you very much. 
 
Male Questioner 
I thought perhaps the politicians should be also part of the process of setting 
up an organization; that was my idea.  But thank you for your reply.  
 
Yoichi Tamura  
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Yes, we would think about that.  That is a shortcut.  If it’s more efficient to 
use the networks of politicians, we would certainly use that.  
 
Male Questioner 
I have a question to the speaker from Indonesia on Merapi Volcano.  Like 
Hakone and Mount Fuji, when there is an eruption we try to forecast an 
eruptive event.  Merapi volcano erupted and I heard yesterday that one of 
the sultans was sacrificed, he was victimized by the eruption.  But I assume 
that the house of sultan should be located in the safer area, not in the high-
risk area.  But this building is built up on the basaltic rock base.   And there 
may be an eruptive disaster that could affect this building as well.  Again, I 
wonder if there was a prediction of the Merapi volcanic eruption.  I believe 
local people monitor the activities, try to stay on alert.  I just wondered how 
there was this heavy human loss.  Can you explain how the eruption was 
predicted and how this damage was caused? 
 
Estuning Tyas Wulan Mei 
Okay, thank you for your question.  First of all, I would like to say that you 
have mentioned last two days, the Merapi eruption and one of the Sultan 
Houses located in the risk area.   Okay, related to how the risk will be 
managed, there are so many people, more than 1 million people around the 
Merapi volcanoes and how the mitigation efforts.  The 2010 Merapi eruption 
gave us a very big lesson learned for all the communities, not only for the 
volcanologists or the scientific people but also for the local people.  Why – 
because during the 2010 eruption, the cultural volcano gatekeeper died 
during the first eruption in October 26, 2010.  Before that eruption, especially 
in 2006 eruption, he did not want to be evacuated by the government.  And 
that way – so, many people also follow his decision, especially for the cultural 
beliefs. 
 
But the 2010 Merapi eruption, it was a turning point for the local people to 
see that their volcano guardian also died as a victim of the pyroclastic flows.  
And people started questioning whether they have to follow this cultural 
leader or to follow the scientific volcanologists or a research base leader.  And 
the head of the volcanologists who tried to communicate all the information 
to the people and he tried to deliver all the necessary information to the local 
people and he tried to replace the cultural leader who died during the eruption.   
And people started to believe the scientific information from the Bureau of 
Volcanology. 
 
By that time also we had the new cultural volcano gatekeeper which is the 
son of the previous one.  But there are so many collaborations between the 
scientists or the volcanologists, geologists, and also from the local 
government as well as for the volcano gatekeeper so that the new volcano 
gatekeeper is not only based on the cultural belief but also from the scientific 
data.  And that is why people right now not only listen to the myth or rumor 
but they try to see the valid information from the formal institution. 
 
The second one about how to mitigate the risk.  It was very difficult at the 
beginning how to, for example, evacuate people from the Merapi flank.   Why 
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– because it is very densely populated area and then there are several policies.  
More than 200 houses were destroyed by the pyroclastic flow.  Local 
government tried to rebuild several relocation in several spots around Merapi 
volcanoes and they try to minimize the number of persons who want to build 
the house in the risk area. 
 
However, we have still so many problems because there are at least two 
villages who didn’t want to be evacuated even though it was destroyed by 
the pyroclastic flow.  And the government has already stopped the funding 
for the infrastructure for the electricity, for the road, for example, but they 
managed to do it by themselves.  It is one of the biggest problems right now 
in Merapi.  I hope that I answered your question.  Thank you very much. 
 
Moderator 
Any other comments? Yes please. Dr. Whvit  
 
Whvit Suryanto 
Thank you very much.  Actually, I don’t want to ask but I will add other 
information regarding the last question that some of the victims are 
journalists that would like to convince the guard of the Merapi volcanoes to 
be evacuated from the volcano.  He said, no, I will stay here including the 
followers even though sultan cannot ask the guardian of the volcano to be 
evacuated because he said that the sultan who gave him a job is the father 
of the sultan that are now the sultan number 10.   He got the order from 
sultan number 9, so he said no, you cannot order me because your father 
has ordered me; so that is some myth and the cultural belief about the 
eruption of 2010.  So there were a lot of causalities and victims during that 
time.  Thank you very much. 
 
Moderator 




I have a question to Hugo Moreno.  I wanted to know the impact of mild 




Well, the sudden eruption of Villarica while we were just making the report 
for the red alert and the eruption started.  Fortunately, there were no victims 
at all and there were no people because it was 3 a.m. in the morning.  But 
anyway, there was complete evacuation of the town of Pucon of 25,000 
people in only 3 hours.  And other people remained in the town.  The main 
problem was that one of the activities of Villarica of the enterprises and 
mountain guides of the area is the climbing to the crater.   And as the crater 
remained with a lot of spattering on top, it was very unstable.  The spatters 
were flowing down all the time with the rock falls everywhere.  So, when the 
winter season came and all the stuff was covered by snow, then the 
enterprises and the climbers start to claim the government why the 
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observatory was maintaining the yellow alert as they didn’t see enough 
activity or incandescence at a greater level. 
 
So what happened is that, as I said, most of the people, the Mayor of the city, 
the owners of the enterprises, the climbers, they believe more what they see.  
If they see just a weak fumarole, they said nothing is happening with the 
volcano.  Although at the observatory, we have a lot of signals like hybrids 
[ph], BTs, and LPs, and everything that people do not see.  That is why we 
maintained the yellow alert.  And that’s something that from the technical 
point of view we cannot be pressed by the politicians or by the authorities to 
lower the alert levels.  We must say the truth.  So in this case, the problem 
is that ONEMI, that is the emergency office, and the authority, the governor, 
they should manage the situation.  Because the volcano is dangerous, the 
volcano is in yellow alert because of the signals. 
 
So it is a decision of the authority and ONEMI, the emergency office.   But all 
the time they want to address this responsibility to the Sernageomin, to the 
Chilean Geological Survey, that the observatory is the bad man; the 
observatory is the one that makes reports that they are just avoiding the 
development of the tourism in the area and such and such. 
 
But the other day, the governor said that they were wrongly interpreted, that 
they are more flexible and that people can climb the volcano but under their 
responsibility.   So, they had to fill a form, sign it, so they are absolutely 
responsible for what happen to them.  But the ONEMI and the governor said 
that even though they don’t recommend climbing to the crater; but if they do 
so, they have to fill the form and it is under their responsibility.  Thank you. 
 
Moderator 
Any other questions from the floor?  Any questions are welcome.  Allow me 
to ask a question by me.  We have listened to four presentations this 
afternoon.  Having listened to all of them, active volcanoes and volcanic 
activities and scientists and community, we will have to communicate 
effectively, especially at times of crisis.  And longer-term networking can be 
one important factor for some or the crisis can trigger a better collaboration 
between the two parties.  And do you have any comments on that or any 




I want to say something, is that after attending and assessing 25 volcanic 
crises in Chili, finally the economic power is over everything.  That is the main 
problem.  For instance, the planning around the volcanic areas doesn’t exist 
really.  They built five-star hotels and ski resorts everywhere and millions of 
dollars in investment and things like that, just there at the bottom of the 
laharic creek where the pyroclastic flows can just wipe out the area.  But I 
remember once a very rich man, an enterprise said, I want to build a five-
star hotel at the mill there where Villarica volcanoes flow.  I said, are you 
crazy, how can you do that?  And the answer was the following.  He said that 
well, I will take a big insurance for the hotel and the hotel will be for about 
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300 people.  Well, but what about the people that is going to be there at your 
hotel.  Well, I don’t know, I will leave in a helicopter and fly away and then 
the insurance will pay me the hotel.  But what about the people? 
 
So, if you hear some people that say that, really I don’t know with whom we 
are really fighting with.   If we are trying to improve our monitoring systems 
in the volcano to save human lives and of course, property also.  And at the 
same time, people are thinking in that way and that is their position, it’s very 
hard really to combine both things. 
 
And the political authorities are just in between them and sometimes they 
are going to pay more taxes because five-star hotel pays a lot for the region.  
So welcome, just build the hotel.  But no, no, it is a risky area, stop it.  But I 
am going to be flexible with you.  So I really think that that is the main 
problem.  Where is the limit?  We are trying to save lives and the other people 
think that the economic power is more important than lives.  I don’t know but 
perhaps I want to hear your comments.  I don’t know if you have a comment. 
 
Yoichi Tamura 
Talking of Hakone, immediately after the raising of the level, social network 
had some buzz that economy is overriding effect over life and there had been 
criticism that we shouldn’t be doing business in that area anyway.  I have 
been ignoring those negative comments, but I admit that there are people 
who are of this kind of view.  However, those older generations who preceded 
us have pursued their businesses and they protected their lives by doing that 
business, and they are not the newcomers just to make a quick money. 
 
Well, there were some who made that kind of investment, but most of the 
people who are working hard in Hakone are the ones who have been in the 
area over generations.  From parents’ and grandparents’ generations they 
have succeeded their business.  They have been working hard for the brand 
of their business.  Hakone is covered by snow in winter.  In summer, it’s very 
busy.  If you even it out, it may be nice but there is such a seasonal fluctuation.  
But what we can say is that Hakone is not an area to make easy money.  
Internet-based services or doing international business may be easier to 
make money and I think that their life must be easier than ours.  But we are 
just trying to protect our brands and we would like to live with the volcanoes 
and that is the basic principle of our business. 
 
And relations with experts, collaboration with them; very fortunately, Hakone 
has a Hot Spring Research Institute who are the home doctors of hot springs 
if you will.  And Gora’s summer festival that I showed you during the 
presentation, we consulted closely with the Hot Spring Research Institute 
whether or not we should be having the summer vacation.  Dr. Mannen and 
I often had cellphone chat to decide whether we should be having the summer 
vacation. 
 
We decided that we had to cancel in case the level increase or activity 
increase.  But there are a lot of people who decided to participate with us.  
There were three mass media companies who voluntarily participated in our 
191 
 
meetings.  And sometimes they had to hold closed meeting but from a certain 
time, we decided to make our meeting open so that we will be able to get 
access to the information that mass media had. 
 
So, this became a forum where we can exchange information with each other.  
Even though the data indicated the activity level increased, we all agreed that 
we had to cancel the plan, but we collaborated with all of the relevant people.   
Eventually, we made our festival a success.  I am not sure whether I am 
answering your question or not.  But business in Hakone, it was my father 
who started a restaurant business, and I succeeded his business.  I am the 
second generation. 
 
If you look at all the other older businesses, multiple generations, they 
continued on with the businesses trying to protect their brand names.  And I 
have some friends with me here.  Of course, we would like to make a profit, 
but that is a secondary goal.  The most things that are on my mind is to think 
of ways to improve Hakone.  Lot of times, we spend time discussing how we 
can possibly make Hakone a more attractive place. 
 
We often talk about the famous business leader, Konosuke Matsushita who 
was recognized as the God of Japanese management.  His book really tells 
spirits of running business in Japan.  If you read the book, I think you would 
understand why we stick to Hakone, why we decided to stay in this volcanic 
area in Hakone. 
 
In case of Unzen, we have Kyushu University.  There is a research center of 
seismic and volcanic activities in Shimabara.  So we have cooperated with 
many of these professionals and experts like Dr. Okuta [ph].  It is important 
to have experts with us.  But Hakone and Unzen are lucky places because we 
have all those experts helping us.  When Unzen erupted, we received advice 
from these experts as we tried to devise our plan to respond to an eruption. 
 
Estuning Tyas Wulan Mei 
An additional comment for Dr. Moreno.  You have mentioned big company, 
etcetera, but in the case of Merapi, it was more in the small economic sector.  
What I mean is that the people rely on natural resources.  Once, for example, 
when we try to relocate them, they don’t want.  We understand because they 
cannot fulfill their basic daily life.  For example, the relocation, the condition 
of the socioeconomic environment is not the same as the previous one.  So, 
it is very difficult for them, for example, to do farming because there is no 
place or it’s quite far and then for the other economic activities, for example, 
mining, they cannot access it for their daily life every day, etcetera.  So people 
start to say, no, I don’t want to follow the rules from the government, for 
example, like that. 
 
It creates also difficulties to minimize the risk because there is an element at 
risk right there, so there is also the vulnerability over there.  So maybe not 
only the major economic activity but small, but it is important for daily life or 
the local small livelihood.  In addition, about how the relationship between 
researcher and then private sector and also government and communities, I 
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think that I agree with your statement mentioning that the disaster can be a 
turning point.  We can learn a lot. 
 
For example, the 2010 Merapi volcano, it was a turning point for us to 
strengthen collaboration not only between government and university or 
researchers but also for the communities and to broaden especially because 
we were working on the specific areas, but we can also enlarge the area of 
our interest.  Thank you very much. 
 
Moderator 
Thank you very much.  I think we are running out of time.  I asked the 
question that poses difficulty on our part as well.  We understand there are 
people locally who have lived close to the volcano and there are also 
organizations managing, monitoring, the volcanic activities.  Japan, Chile, 
Hakone, and Unzen are different places we discussed today. 
 
But as I said, since we don’t have any more time, we would like to conclude 
today’s program.  I would like to thank four speakers who made presentation 
today. 
 
So, current situation and challenges are the topics that we have dealt in the 
first part of the program. 
 
Lastly, I would like to invite Mr. Tanada to give you the closing remarks. 
 
Toshikazu Tanada 
I am Tanada from the National Research Institute for Science and Disaster 
Prevention.  Up until yesterday, I participated in disaster prevention drill at 
Nasudake Mountain.  As I present here, I learned so much.  For example, 
Chile, people believe what they can see but they tend to not to believe in 
data.  And in the Merapi volcano, the cultural properties were protected.  We 
do also have many cultural assets in Nasudake Mountain and the lessons we 
can learn from other places in Nasudake disaster response. 
 
Another interesting topic, a mutual help system and also volcanology should 
be part of the school education as well.  Unzen Fugendake is a challenge 
presented about people forgetting about the lesson.  What was impressive 
was the declining number of school excursions destination Unzen.  This would 
of course pose a sense of crisis.  So, there are so many things that we can 
learn today.  I want to thank the speakers and I am looking forward to 
listening to more interesting presentations tomorrow. Thank you.  
 
Moderator 
So with this, we would like to close today’s session.  We do hope that you can 
fill in the questionnaire sheet before you leave for the day.  Thank you very 













Good morning, we are now having a second day of international workshop 
and strategy of volcanic disaster mitigation 2015, allow me to introduce 
myself, I am a researcher of NIED, my name is Miwa.  Allow me to give the 




Thank you very much for your kind introduction.  I am Yoshimoto of MFRI.  I 
am the chief researcher of the research institute.  Yesterday, we discussed 
issues and case studies from Chile, Indonesia, Hakone, and Unzen to discuss 
volcanic activities and their possible impact on tourism.  Today, we will 
discuss information to be disseminated from the government and other 
stakeholders.  We will look into those communication strategies and 
frameworks in Italy and in Japan.  We will also look into how that information 
is relayed through media or through local government communication 
channels and will be looking into several case studies on these topics.  We 
will look into cases from Hawaii and Indonesia as well. 
 
After these presentations, we will be having a panel discussion to give you an 
opportunity to discuss the relations between disaster mitigation and tourism 
promotion along with the audience on the floor. 
 
This is the overall framework of today’s program and I look forward to having 
a very active discussion by the speakers and with the audience today.  And I 
would like to ask for your cooperation to this regard. 
 
Moderator 
Thank you very much.  Without further ado, we would now like to move on 
to the first presentation, to look into the cases from Italy.  Dr. Simona Scollo 
of Osservatorio Etneo Research, National Institute of Geographics and 






Good morning everybody.  First of all, 
thank you very much for inviting me 
to talk about Etna volcano.  I am 
Simona Scollo, I am a researcher of 
INGV in Catania, Osservatorio Etneo, 
and I am going to talk about the 
explosive activity at the Mount Etneo 
in Italy, scientific and technologic 
progress in support to aviation and 
civil protection authorities.  
 
I am going to show the activity of 
Mount Etna and why Mount Etna can be considered as a very tourist attraction.  
I am going to talk about the explosive activity and the hazard assessment 
during the eruption can be very 
dangerous.  And also our forecasting 
and monitoring system, that during 
last years’ we carried out at INGV in 
Catania. 
 
Probably, you know that Mount Etna 
is one of the most active volcanos in 
the world, also the most active 
volcano in Europe.  In 2013, Mount 
Etna entered in the world heritage list, 
thanks to the activity of the Etna Park.  There are a lot of flows of tourists 
that can watch Etna volcano; you can reach the summit over the crater.  Also, 
sometimes [Unclear] condition.  As you can see, there are a lot of tourists 
that everyday can reach the top during whole all of the day. 
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Usually, there are several tourist 
[Unclear] that can be reached.  The 
last station is very near to the top, 
only few kilometers from the summit 
crater that at the moment there are 
four craters. 
 
And you can take the volcanological 
guide and take a very nice trip.  
However, if you are scared about the 
summit crater, there are a lot of 
places that you can visit very low in 
the lower part of the Etna volcano that are also beautiful and you can also 
find very animals as fox and others. 
 
Also during the winter, Etna is very 
famous because you can ski very 
well.   You can see that during the 
winter, there are a lot of people that 
ski and also partake some sport.  I 
have taken this photo picture 
showing the Valle del Bove of Etna 
volcano.  And there is a lot of 
mountain snow.  From a volcanologic 
point of view, for me it’s fantastic if 
there is an eruption during the winter 
because the tephra layer is very well 
preserved, and so we can also study very well the deposit during the summer.  
This is impossible when there is snow. 
 
Then, one of the best attraction is the 
eruption.   As you can see, there are 
a lot of eruptions at Etna.  You can 
see also in safety condition the 
volcanic vent, when there is mild 
explosive activity, or sometimes if 
there is no explosive activity you can 
go very near to the lava flow and also 
take some photo picture, when you 
are in this, you can watch the activity. 
 
Several tourists are very impressed 
about the explosive activity, and 
when there is an eruption you can see 
that many people will go up in order 




I am going to show that Etna is very, 
very explosive because the eruptions 
are very frequent.  There are at least 
a lot of eruptions that occurred in the 
last year; also that all the volcanic 
vents are active.   For example, in 
1998, the northeast [ph] crater 
produced the lava fountain.   Also, 
there were other [Unclear] crater. 
 
During 2001 and 2002, I am going to 
show some activity; and only in the 
last, since 2011, we have had almost 50 lava fountain events, so a lot of 
eruptions. 
 
This is a photo picture taken from 
Massimo Pompilio, volcanologist from 
INGV in Pisa.  In that, you can see 
during this eruption, it was one of the 
most explosive events; the eruption 
column reached 12 kilometers above 
sea level.  In 2000, we had also 
several eruptive events.  There was 
the formation of lava fountain and 
volcanic ash plume with tephra 
deposit towards the south, and you 
can see that there were some 
problems on Fontanarossa Airport. 
 
In 2001, the summit crater was not 
active but there was a new vent open 
at the base of the summit crater in 
the Piano del Lago or higher.  As you 
can see, there were four days of 
continues explosive activity, and the 
volcanic ash fell on the ground on the 
Southeast part and created some 
problem also to the airport in Catania. 
 
So in 2001, we realized that we have 
to know the amount of volcanic ash 
that fell on the ground, and we begin 
to apply volcanic ash dispersal model 
in order to evaluate and to forecast 
the impact of volcanic ash.  So, this 
is an example of the comparison 
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among the field data and numerical simulation.  And thanks to the simulation, 
we were able to evaluate an uncertainty of 15%. 
 
The nice thing is that we applied this 
method to 2002 and 2003.  We had 
58 days of continuous fallout and the 
eruption column changed with time.  
Sometimes, it was very sustained but 
sometimes it was very dilute [ph].  So 
if you look at the variation of 
columbite with time, thanks to the 
modeling we were able to evaluate 
the impact of tephra fall on the 
ground. 
 
In 2006, we had another event.  It 
was not so explosive but there were 
also avalanches that can be very 
dangerous for hikers and people that 
are near the summit. 
 
In 2007 also there was another lava 
fountain, long-lasting.  This activity 
lasted about 12 hours and produced 
[Unclear] high charged magma flux 
together to a thick clastogenic lava 
flow.  The fallout took over only at the 





Again in 2008—and I want to show 
the last activity where we improved 
very well our system.  Because at the 
beginning, the simulation was carried 
out by hand.  Now, we improved our 
system.  Now, I will show this. 
 
In 2011, you can see the production 
of a high eruption column.  The height 
of Mount Etna is 3000 meters above 
sea level.  So depending on the wind 
strength but also the eruptive 
intensity, the eruption column can reach several kilometers above sea level 
and reach the tropopause. 
 
Typically, these activities have three 
main phases.  During the first phase, 
there is a resumption phase where 
there is a gradual increase of volcanic 
tremor with Strombolian activity and 
the formation of lava flow.  During the 
paroxysmal phase, usually this 
activity is variable.  It can last some 
days, two days, but also some hours.  
But during the paroxysmal phase, 
usually 1 to 2 hours there is an 
increase of explosive activity with the 
generation of a sustained eruption column reaching up to 12 kilometers above 
sea level; and then the conclusive phase.  
 
This is a typical deposit coming from 
this type of activity.  We were very 
lucky, as I have told before, this 
eruption occurred during the winter.  
We took several samples on the 
ground above the snow.  But also in 
the medial region and this is the distal 
tephra fallout that we usually collect 
after the activity with the sites, also 
of the crust.  And this is usually when 
there is a lava fountain.  You can see 
that the formation of the lava 




Why are they dangerous?   Because 
you can see in this photo picture the 
size of the bombs are big, so if you 
are very near to the top, it can be 
dangerous for the tourist.  Also, this 
is the typical shape of the bombs 
coming from Etna volcano.  Thus 
sometimes as in this case, the shape 
of the bubbles are very—and after, 
there is also the fallout coming from 
the compactive region.  If the size of 
the bomb is not so big, you can see 
that we have a lot of amount of lapilli 
fell near the town; that can be also 
very dangerous for people living in 
the town.  
 
Finally, there is another problem 
about the volcanic ash because 
volcanic ash can be dispersed in the 
atmosphere, the different particles 
are dispersed in atmosphere.  And 
some of them are collected; for 
example, in Catania we have these 




What is the hazard coming from tephra fall?  We have a lot of type of hazard.  
There is the risk of roof collapse, even if this happen only when the explosive 
activity of Etna is very big.  There are effects on crops and animal health, on 
human health, on telecommunication, on road transportation, and also on 
aviation. 
 
As I have told before, near the vent, 
it is very dangerous, so people should 
be avoided to stay very near to the 
vent when there is a lava fountain.  
Anyway, also, this is some photo 
picture that I have taken during some 
of those events in the touristic region.  
You can see they are totally covered 
by ash.  In this case, there was a car 
located very near the [Unclear].  
During the activity of 23 February in 
2013, a bomb fell on the glass of the 
car and the people were very well 
scared about this type of event because they were only hikers that wanted to 
take a simple trekking at Etna, and 
they were scared about the fallout 
coming from Etna. 
 
Other problem that we have is the 
transportation.  As you can see this in 
Italy and you cannot circulate when 
there is a lava fountain with 
motorcycle.   And also, they have the 
problem of the rubbish.  In my 
opinion, this problem is not solved at 
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Etna because there is a primitive way 
to clean the street. 
 
I wanted to show a video that I have 
done when I was in Rifugio Sapienza 
during one of the events.  You can see 
there are people escaping because 
some of the bombs are very big and 
there are a lot of people around.  
Rifugio Sapienza is a touristic area.  
And the last problem, the impact on 
tourism is the flights because when 
there is volcanic ash, you know that 
it is very dangerous for the flight.  So, 
this area can be avoided from the 
flight. You can see in this photo 
picture that the airport in Catania is 
very near from the volcanic band, 
only 30 kilometers.  
 
So we have to pay attention when there is the explosive activity.  I am 
reporting only few examples of the 
closure of the international airport in 
Catania.  So, Mount Etna disrupts 
tourist flights causing disruption 
because there are delays and also 
totally closure of the airport. 
 
The conclusion is that it is very 
important to perform reliable hazard 
assessment because depending on 
that we can decide also if the airport 
can close or not.  So, for us it is very 
important.   And I wanted to show 
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that during the last year we started a 
lot of techniques in order to improve 
our forecast and in order also to 
reduce the impact the explosive 
activity has on territory, on 
population and so on. 
 
This is a photo of our shift room in 
Catania, and you can see that we 
have a lot of signal coming from 
seismic station.   Then we have also 
infrasound system, visible camera, 
and then I wanted to show that I have a video that is like our multidisciplinary 
system that we have in Catania. 
 
Usually, when we are in the shift 
room, we take shifts every hour of 
the day.  And we are only two people.  
What we saw is that we have the 
visible and thermal camera.  The 
thermal camera is very useful during 
the night.   Also, we have the radar 
system.  The radar is put near the 
mountain in [Unclear], very near to 
the top and is able to detect if there 
is something above the volcanic vent.  
So it is able to detect the presence of 
lava fountain, for example. 
 
Also, we analyze the thermal camera.  
So, we analyze the signal coming 
from the thermal camera located in 
the Nicolosi and the seismic 
infrasound signal.  There are some 
typical analysis that my colleagues 
every day carried, and we have also 
in the operative room.  So, this is 
before an eruption.  We can wait and 
see what happened before. 
 
You can see that at the beginning there is the volcanic tremor and it is located 
at the summit crater.  When there was a lava fountain, usually what we see 
is a movement of the magma toward the vent.  The active vent is in the 
southeast crater.  And now we are going near – I don’t know, if the line is 
visible, we go for the time. 
 
So at the beginning – now we know that something is happening because the 
tremor is increasing; and so we know some hour before the activity.  
Afterwards, you can see that the line is here, the tremor is increasing, and 
there is a movement of the magma.  You can see something is happening 
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also from visible camera.  Then we entered in the eruption.  And now if you 
wait some minutes, this is the line.  So we know before and we prepare about 
the activity.   Also, for us it is very useful if, for example, we want to take 
some measurement before the activity.  You can see, there is something at 
the vent, and we use the technique to evaluate the eruption column height 
with the time. 
 
Then there is the simulation that we are running.  Because we are inside the 
eruption, there is the lava fountain.   So thanks to the simulation, we know 
the direction of the plume dispersal to the end of the eruption.   We know the 
decrease of the activity, you can see that the eruption column is decreasing.  
The eruption stopped, the radar signal was not present.  We stopped the 
eruption and we can take a simulation of the dispersal of the volcanic fluid 
time. 
 
This work is carried out in 
collaboration with all colleagues and 
researchers in our institution because 
my work in Catania is about the 
forecasting system of volcanic ash in 
particular.  The question is how the 
forecast is carried out.  It’s carried 
out with a very simple system 
because we have started a lot of 
eruption at Etna, so we have to define 
it as correct as possible the input 
parameter about the eruption.  Every day also we know the eruption column, 
the grant [ph] size, the flux rate.  Every day we download the meteorological 




Then we are able to simulate the volcanic ash dispersal in the fallout, and plot 
in other map.  These maps are put in the website to the Civil Protection.  
Every day, they download this map and give information to the population 
everywhere.  We have also another website where we use much more than 
one model because one model cannot be as efficient.  And we are also 
studying the comparison among different models. 
 
During the research project also we 
consider another much more bigger 
than only Catania city because 
sometimes also other countries are 
involved in our [Unclear] as Malta in 
this case in this case.   So we 
extended our simulation to include 
the other country. 
 
In order to improve our forecast, it is 
very necessary that we have to 
improve the monitoring because now 
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we are using eruptive scenario and 
input parameter for the past 
eruption.  But what we are going on 
is to use the input parameter taken 
from the field.  In order to make this 
operation, we use satellite image, 
video surveillance system, radar, 
multispectral camera, LIDAR.  From 
satellite, we are able to evaluate the 
evolution of fine volcanic ash 
including the other satellite. 
 
Using the field data, we apply some 
type of validation of our system.  
From radar, as I have told before, we 
are able to see the beginning and the 
start and the end of the eruption with 
very precise way.  And also, we have 
already calibrated the visible camera 
at the INGV.  This depends on the 
wind direction.  We have 
meteorological field, so we know the 
plane crossing the volcanic vent.  We 
are able to estimate for any wind 
condition, the columbites. 
 
And then we have also some 
distometer in order to take data from 
volcanic ash fallen on the ground.  
The thermal camera is able to 
estimate the style and help to 
distinguish the activity and the style.  
But another important point was 
during the last year the installation of 
a new system.  This is a LIDAR 
system, it’s a laser, and you can see 
that the laser can move in different 
ways, in horizontal and also in 
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vertical location.  So when there is an 
eruption, we know something is 
happening.  We can do some LIDAR 
measurement.  And what happens is 
that the LIDAR is located very near to 
the top.  The LIDAR is usually stalled 
at Serra La Nave Astrophysical 
Observatory, only 7 kilometer far. 
 
It is able also to distinguish the 
volcanic plume.  You can see in this 
plot, there are two layers.  One layer 
is for volcanic ash and another layer 
is the gassing.  The difference depends on the polarization, because now in 
the green there is volcanic ash.  We know that this area there is the plume.  
This is very important because in this way, we can take good, precise 
information about where is the volcanic ash in atmosphere.  
 
And at the end, the result is that, only 
in our opinion the combination among 
observation and numerical modeling 
is able to give right information why.  
I took this example because it was a 
very nice example.  The weather also 
was very good.  And we were able, 
thanks to the method of columbite 
estimation, to evaluate the variation 
of columbite with time.  This was 
included inside the modeling.  And 
also, we took LIDAR measurement 
from this system. 
 
What happened is that the simulation, 
the model of dust concentration, was 
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in agreement and very good agreement with the volcanic ash concentration 
coming from the LIDAR.  And for us, this was a very good opportunity because 
if you know very well what is happening in your volcanic system, you are able 
to give to the Civil Protection the right information and reduce the hazard.  
 
Many people, for example, told me that looking at the simulation now they 
are able to see the place where they will go to watch the activity.  It is also a 
good result because if people, for 
example, during the activity of 23 
February in 2013 should have seen 
the simulation.  The cars were not cut 
from the bombs because you know 
where there is the plume, you know 
that you have to go far.  And now, we 
are also communicating with the 
people because they are into the 
website, so they can access the 




Thank you very much.  Maybe we can take one short question.  Does anybody 
have questions?  No questions?  Yes, please. 
 
Female Questioner 
Thank you very much.  It was a very impressive presentation.  I would like 
to know that, you have mentioned in the end the result of the modeling, 




Yes, people can access the website… 
 
Female Questioner 
I would like to know how people may understand the information on the 
website because it can be very tricky.  Thank you. 
 
Simona Scollo  
During the last year, many people were very interested about the activity.  
And we have a group of research, they are five.  They are very active on 
social networks, as Facebook, WhatsApp, and so on.  And people ask many 
questions.  Sometimes they answer in the right away because they know 
about the system very well.  They know every works carried out at INGV.  So, 
I think that the communication is very important. 
 
Moderator 
Thank you very much Dr. Simona.  We would like to go to the next 
presentation.  We are happy to have Mr. Noriyoshi Yamashita, Disaster 
Prevention Senior Director of General Affairs Department of Yamanashi 




Good morning everyone.  I work for the Government of Yamanashi Prefecture.  
I am the Disaster Prevention Senior Manager, General Affairs Department, 
Yamanashi Prefectural Government.  Yamanashi-Shizuoka and other 
surrounding municipalities and the Government of Japan need to work 
together for volcanic eruptions.  And also, there is a Council of Mount Fuji 
Eruption Mitigations.  I would like to shed light on the communication of the 
information to be provided at the time of contingencies.  
 
First of all, let’s have an overview of Mount Fuji.  There are four major trails 
up to the summit,  Yoshida gate, especially because it has [Unclear] line is 
very popular.  And the fifth station of this route receives 4 million climbers a 
year.  Over the period of about 2 months in summer, Mount Fuji receives 
300,000 hikers.  On a given day, as many as 130,000 climbers can use this 
trail.  And as you can see, this trail can be very crowed, especially for those 
wishing to see the first sunrise of the year.  And in a given square, there are 
as many as 5000 to 6000 hikers. 
 
This is the scale of Mount Fuji eruption alert.  It has five different levels of 
alert.  At the time of change of the volcanic activities, J-Alert is used to 
provide information to prefectural governments.  Media also make reports of 
such changes in volcanic activities as well.  J-Alert is a system to detect any 
changes including possible ballistic missile attacks, major tsunami, or signs 
of earthquake.  And this is a system enabled by artificial satellite.  Using this 
system, the changes or signs of volcanic eruptions will be relayed to relevant 
parties. 
 
At the time of the alert level from 1 to 3, witness information of a hiker, for 
example, will be relayed to the council first.  And the information is relayed 
to experts and other relevant organizations.  Information coming from 
university research institutes will then come to JMA, Japan Meteorological 
Agencies, which will then be shared.  When the alert level is raised to 4 or 5, 
each entities from the national, prefectural, and municipal levels will start 
headquarters to take measures against eruptions.  And that is how the 
information is shared. 
 
Now, what does municipality do when they receive information?  Within a 
municipality, civil engineering division has a subsection or firefighting or 
police and public relation section need to work together.  Crisis management 
section of municipalities will relay information to the Association of Hiker 
Lodges.  Also, through the branches of municipal government, information 
will be conveyed to residents and tourists. 
 
And we use emergency email list which is activated automatically.  Three 
major carriers of cellphone operators relay the information.  JMA relays 
information on seismic or tsunami occurrence.  At the time of disasters, the 
information is delivered through national or regional governments.  Those in 
a given residence will automatically receive the information so long as they 




And then what would happen to climbers, mountaineers, and tourists?  The 
information will be relayed to the fifth station comprehensive management 
center which will then be relayed to stations sixth, seventh, and eighth 
stations.  Also, rangers as well as patrol for upward as well as ascending and 
descending trails will share the information as well.  Also, voluntary disaster 
mitigation council at the fifth station has their original channel of 
communication using radio, wireless, or satellite cellphones. 
 
Using those devices and channels, information will be relayed to hiker lodges.  
All those hiker lodges have megaphones with sirens, and they turn those 
sirens on to warn the mountaineers.  Also, the emergency email mailing list 
will be used to send those warnings to the devices used by the mountaineers 
and tourists. 
 
There are several challenges unique to Mount Fuji.  One of the biggest 
challenge is the fact that we can never precisely predict the location of the 
new vent to be created.  The last eruption in the crater at the top was 2200 
years ago.  But ever since, any vent can emerge at any location on the flank 
of Mount Fuji.  And there are various different types of eruptions so it is often 
considered that Mount Fuji is a kaleidoscope of eruptions because of the large 
footprint of Mount Fuji.   Moreover, the Mitigation Council has become so 
large in size and it is sometimes very difficult to take responsive measures in 
a prompt manner.  Also, different measures or steps needs to be taken 
depending on the location of the new vent or fissures. 
 
This is Mount Aso hazard map.  This is located in Kyushu and this is a typical 
size of a hazard map of smaller volcanoes.  I am very envious that the map 
can be this compact.  And shown in darker red is a possible location of new 
vents.  And hazard map needs to delineate the possible location of new vents 
for the primary evacuation zone.  And secondary zone is delineated by the 
possible distance of travel of lava flow.  And this also is linked to the different 
level of eruption alert of five scales on a scale of one to five. 
 
If the eruption occurs on the southern side, the Yamanashi side will not be 
affected.  And how can we best deal with a situation that may require different 
types and steps of disaster mitigation?  With an assumption that the lava flow 
flows alongside the valley, we have simulated 14 different possible routes of 
travel of lava flow and we currently have 17 lines of possible lava travel.  This 
is lava 15 and at the time of the eruption affecting line 15, then the residents 
colored in the yellow [ph] area needs to evacuate. 
 
Fuji is also covered in summer, so snow melt type mud flow or ash fall or 
mud flows after certain amount of precipitation may require different types 
of responses as well, which I would not go into detail in my presentation today. 
 
Wide area evacuation plan used to be more closely linked to the alert level 
that I discussed, and it was primarily for residents.  But tourists and hikers 
had not been the center of mitigation plan up until the major eruption at 
Mount Ontake, killing 58 people and 5 people are still missing by the way.   
But after that eruption we have reviewed the mitigation plan to pay more 
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attention to the need to protect mountaineers and tourists at the fifth station 
and above. 
 
In order to make it ready for the mountain opening in July this year, we have 
made some quick changes.  For example, goggles, helmets, and masks were 
stored at the fifth or sixth stations so that they can be distributed for 
mountaineers.  YouTube and other channels were used to recommend the 
use of helmet for mountaineers.  We also additionally installed wireless 
communication system at the lodges as well.   We have distributed a map 
suggesting recommended routes of evacuation at the time of eruption.  
Shelter installation is still facing a challenge because it falls under a very strict 
regulation as well.  Maybe the shortest route is to make the mountain lodges 
more robust and resistant to eruptions. 
 
We have made only northern half of the map of evacuation route, and we are 
currently working on the southern half of the map.  And existing routes 
including Fuji’s [Unclear] line or yellow or orange mountain trails can possibly 
be used for evacuation and all these lines were suggested in the map. 
 
Past eruption patterns were used to come up with a useful simulation to come 
up with a recommendation for the evacuation route.  This yellow spot is the 
location of the fifth station.  And the purplish line is the toll road of Fuji-
Subaru line.  And using these, it is suggested that these roads should be used 
at the time of emergency. 
 
Now, the challenges of information delivery.  As mentioned, there are as 
many as 17 routes of lava flow, and there are as many as 20 different patterns 
of evacuation.  All these wide ranging information needs to be delivered to 
the residents by creating a map or organizing a workshop for residents. 
 
In 2014, we have had a hands-on drill through which we tried to educate the 
residents with regards to effective evacuation. 
 
Now, how should we let the evacuation pattern known among mountaineers 
and tourists.  One way is to use the home page of Yamanashi and other 
prefectures or to provide and distribute evacuation route map or to have an 
educational program by Mount Fuji rangers or mountain guides or the staff 
at the fifth station management center. 
 
How should we deliver information at the time of eruption?  I have talked 
about the communication channel, but what content should be delivered?  The 
fact of eruption shall be delivered, but for those mountaineers at the A station, 
when there is an eruption near the A station, then the mountaineers at the A 
station may have to stay at a higher station to find another route of descent.  
And all those mountaineers and tourists are not familiar with the topology of 
the mountain.  So, how do we communicate all those information when they 
are not as familiar with the local information?  And I am closing my remarks 
with this logo using Ghostbusters because I want to bust the possible 









I would like to know if there are some enterprises that carry the tourists to 
the summit of the volcano or the mountaineers climb by their own, or they 
climb through an enterprise with the equipment.  I want to know that. 
 
Noriyoshi Yamashita 
Thank you very much for a very difficult question.  Some of the mountaineers 
are guided by professional leaders, and those guides can be an effective 
resource of information.  But they do not necessarily have the equipment to 
receive direct information.  And individual hikers do not have those devices; 
therefore, lodges will play a critical role as the relayer of information.  And 
emergency area email will be used to deliver needed information.  But when 
you are climbing, many people turn off their devices.  So, I don’t know how 




We have some more time for second question. 
 
Male Questioner 
Thank you very much.  I was impressed by the meticulous plan that you have 
created.  At the time of eruption, what kind of rescue plan by the fire 
department is in place if there is any? 
 
Noriyoshi Yamashita 
Wide area evacuation plan does not touch upon the rescue plan by the 
firefighting department.  But we have a routine rescue system from July to 
September.  Also there is a medical service station at the sixth to ninth 
stations as well.  And there is also a route that can be used by bulldozers to 
bring the devices up to the lodges.  Those patients who cannot walk down on 
foot can use the bulldozers.  Thank you. 
 
Moderator 
I think we can entertain one more question. 
 
Female Questioner 
Thank you very much for your presentation.  Disaster mitigation plan was 
very well-prepared at Mount Fuji.  I have a question related to shelters.  I am 
not quite knowledgeable about the policy by the Ministry of Education.  
Renewable energy review by the Ministry of Environment, as I understand, 
has deregulated the use of these technologies.  And can that change be 
reflected in the disaster prevention measures?  
 
Noriyoshi Yamashita 
This is a national park, and there are regulations on the construction of 
structures within a national park.  So these were the regulations that I was 
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talking about.  Now that it is a world cultural heritage, ICOMOS also enforces 
some regulations, and they do not encourage the construction of new 
structures.  So, there are different requirements that we now have to meet 
when we try to newly establish structures within the national park. 
 
So, some people argue for a quick construction of those evacuation shelters, 
but there are a number of hurdles that need to be cleared.  That is why we 
need to work closely with relevant ministries and stakeholders. 
 
Moderator 
No more questions?  Thank you very much Mr. Yamashita.  We would like to 
take a short break.  So, the next presentation will start at 10:50.  Thank you. 
 
Moderator 
Ladies and gentleman, we would like to begin.  Next presentation is by Dr. 
Takashi Doi, Director of Administration Division, Seismology and Volcanology 





Thank you very much.  Good morning everyone.  I am Doi from JMA.  To talk 
about our agency’s initiatives, I’d like to thank the organizer for giving me 
this opportunity to talk to you today.  We heard the very first presentation on 
Italian monitoring efforts and I want to also discuss what information is 
disseminated targeted to whom, who are the targeted audience of our 
information dissemination. 
 
Only second to Indonesia, we have more than 100 active volcanoes in Japan 
and 47 volcanoes are designated.  Six years ago we decided to monitor these 
volcanoes.  And some of the volcanoes that intensified activities are indicated 
by red color, Hakkoda Minaghara [ph].  These are the newly added volcanoes 
that we decided to monitor on a constant basis. 
 
Around the clock monitoring has been done by JMA for these selected 
volcanoes.  Later on, I discuss what are some of the specific monitoring we 
carry out.  Due to the higher activity of some of the volcanoes, we set up 
volcanic warning.  Some of the volcanoes that are already on alert are 14 of 
them.  We have 14 out of 50 active volcanoes of all 110 volcanoes that exist 
in Japan. 
 
So, out of these 14 volcanoes on alert, we have 1 subsea volcano.  Nishino-
shima is the island, no inhabitants live.  Large amount of lava has been 
erupted; the size of the island has been increasing for the past years.  So, 50 
volcanoes we do monitor today and some of these volcanoes already have 
alert levels that are issued.  I mentioned that some of the citizens may have 
received the impression that there has been increasing frequency or activity 
of volcanoes in Japan. 
 
Many mass media report on the active movements of volcanic activities and 
that is the major reason why many people believe that there is intensified 
volcanic activities.  Warning was introduced in 2007, and for the past 2 years 
the number of volcanic events increased.  But if you look bar charts at the 
bottom of this slide, this is the number of actually erupting volcanoes.  It’s 
very difficult for us to tell that in terms of the frequency of eruptions, we can’t 
conclude that it is increasing.  The number of eruptions per year usually falls 
between 5 to 8. 
 
Some of the volcanologists who are here today could give us advice as to the 
overall trend, but we constantly monitor to understand the overall trend of 
volcanic eruptions.  So, the same map is here again.  We do have around the 
clock monitoring system.  JMA have 4 volcanic monitoring centers, in Sapporo, 
Sendai, Tokyo and Fukuoka.  At each center, the local volcanoes are 
monitored.  Each center will monitor 10-20 volcanoes. 
 
For each monitoring center, we have a little more than 10 researchers 
stationed to make sure that around the clock monitoring takes place.  Some 
of the equipment that is installed – earlier on we heard Italian examples.  We 
have similar equipment: seismometer, tiltmeter, and GNSS, that is the center 




We also have infrasonic waves to understand the intensity of eruptions.  We 
actually measure the air vibration or air shock.  We do have cameras installed 
and also have thermal camera to understand the temperature distribution. 
 
In addition to that, we are monitoring the crater, so we set up crater cameras 
as well.  Especially amongst various seismometers, we designed a system to 
be able to measure the slow vibration of seismic activities to understand the 
motion of magma. 
 
So, these are some of the efforts to enhance and reinforce our monitoring 
capabilities backed up by this equipment.  We also have meteorological 
satellite, Himawari, to understand the overall direction of the steam and the 
erupted column. 
 
We have equipment installed in Yamanashi prefecture but the operators and 
researchers are stationed away from these equipment installation.  We are 
also in constant contact with the owners of the mountaineers lodges and huts 
and local citizens to understand the fine change that they may have observed 
locally. 
 
So, what they see on a daily basis is quite an important source of data or 
information for us, so we are trying to establish even wider partnership 
network.  So, that information is used to issue volcanic warning or alerts for 
local government and residents.  Other than that, on a regular basis we do 
disseminate information on the status of volcanoes.  It may not up to the 
alert level but when we observe some underground seismic movement we do 
also issue information to let local people understand there are signs of seismic 
activities. 
 
But what JMA can do is not sufficient, so we have a partner that is the 
Committee for Prediction of Volcanic Eruptions.  They help us in terms of 
analyzing observation data and they could also provide us information and 
give us advice.  We have Dr. Fuji, who is the Chairman of this Committee for 
Prediction of Volcanic Eruptions. 
 
This is the overall chronological flow of what has to happen in case of an 
eruption.  Naturally, even before a dramatic event of eruption, weekly 
volcanic report and monthly report are issued.  As I said, if there is an event 
where we are likely to issue an alert, or when an eruption occurs, then on a 
necessary as-need basis we do announce the information on the volcanic 
eruption or its possibility.  And we have seismometer installed locally.  We do 
have camera and we do also send volcanologists to understand exactly what 
is happening. 
 
We also try to receive information from all of those people who spend time 
on mountain such as owners of the huts or lodges.  If the observation 
continues to indicate there has been anomaly of seismic activities, we will 
make a decision whether we should issue additional report or not.  If there is 
no worry or concern needed, we do also announce a text message as well.  
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But a text message alone is not going to be sufficient, so whenever necessary 
we add photographs and images to our announcements. 
 
Whether there is an eruptional event or not, we sometimes find it necessary 
to issue alert level.  For those 14 volcanoes that are already on alert, some 
volcanoes are actively erupting, others are not.  In case there is the 
impending eruption, we do issue the eruption notice.  When there is an 
eruption and then we would encourage local citizens to evacuate; and then 
at the same time we would discuss whether we should raise the alert level or 
not. 
 
Also, additional information that is usually the result of analysis is also added 
to our report.  In case of an eruption, as Italian speaker earlier said, there 
may be a severe impact on aviation.  So, volcanic ash information is also 
issued, targeting the aviation authorities as well as aviation companies. 
 
For this volcanic alert system, warning system, appropriate warning level has 
to be selected depending on the status of the volcanoes.  We have these 
warning levels applied to 32 volcanoes of all understanding that may be an 
impact on the society, close by society, so the size of eruption and the location 
of residential area around the volcanoes are the relevant information on which 
we actually decide whether we apply these warning levels or not. 
 
For example, the blue dots here indicate the residential area.  And if there is 
any possible impact on the residents, then we would apply warning levels.  
Mr. Tamura [ph] from Hakone introduced yesterday for this particular 
mountain the size of eruption may not be so large, but the residential areas 
are located close by to the crater or vent, and that is why the alert level was 
raised to 3. 
 
So, this is a brochure we distribute to citizens explaining different levels of 
warning system, level 1 through 5.  Especially when Ontake Mountain erupted 
last year, the alert level then was 1.  That was based on then the observation 
data.  But suddenly, the [Unclear] eruption occurred on Ontake Mountain 
before we were allowed to raise the level.  And this level 1 was explained as 
a normal level.  That is why many people thought this indicated it is safe to 
climb up the mountain because the level indicates the situation is normal. 
 
However, we changed the definition of level 1 to the level where people need 
to be mindful that the volcano may potentially active.  So, there has been 
change added after the eruption of Ontake Mountain last year.  This is 
eruption notice.  This is the new added information we started to disseminate 
on the 4th of August this year. 
 
When eruption occurs, some of the hikers who are already in the mountain 
may not have access to that factual information.  So, whenever JMA detects 
an eruption, we do issue this eruption notice.  In August, we had Aso Mountain 
erupting; and as you can see, we use either TV and radio or smartphones to 




When people installed an application, they are sure to receive this eruption 
notice even without TV or radio.  Some people responded to this application-
based eruption notice being so effective.  It has been received very well.  This 
is something that I already touched upon.  This upper part of the slide is 
already discussed.  Other than these regular reports, we do have ashfall 
forecasts.  This is post-eruption messaging.  What is the volume of volcanic 
ash and in what direction it’s being dispersed? 
 
This is the preliminary forecast.  Especially for those who are close to crater 
of the active volcanoes, we wanted to indicate the volume of ashfall fallout 
expected.  Later on, we would also issue detailed forecast as to the overall 
size of forecast and the scope of the area that could be affected. 
 
We have some of the graphs, images that are posted on the webpage, 
homepage of JMA.  So, when there is an eruption, people can access to our 
homepage to be better prepared. 
 
As I said, information is on our homepage but our homepage is designed in 
a complex manner.  It’s not exactly easy for people to come to this specific 
page.  The title said, this is the information for mountain climbers.  So, what 
we improved recently is to show this map of Japan and we have dots 
indicating these specific volcanoes.  So, within 2 or 3 clicks, people can access 
to the homepage of detailed information.  It shows current alert level of a 
specific volcano and also the explanation page is also linked to this landing 
page to understand the current status of a volcano. 
 
So, this is the type of homepage that we are currently designing and 
improving to make sure that as many people as possible will access to 
necessary information. 
 
This is the route of information that is to be disseminated.  Obviously, I have 
already talked about.  JMA information will go through multiple channels 
eventually before it reaches out to citizens.  Smartphone application is not 
included in this diagram but we do receive a lot of cooperation from different 
players to make sure that our information is in the hands of people in need.  
When there is an eruption, we do set up a local headquarter for disaster 
countermeasures.  It could be done by prefectural government.  So, for a 
local government to enhance the countermeasures, it is important for them 
to receive meteorological information as to the rain forecast and expected 
snowfall and wind direction, wind intensity and so forth.  This meteorological 
information should also serve as an important information source to decide 
appropriate disaster countermeasures.  It could be twice a day or daily, we 
are ready to provide this type of meteorological information.  This is 
something that I showed you earlier on already. 
 
This is the end of my presentation, but last year we learned lessons from 
Ontake mountain eruption last year.  We were sorry that we had not been 
able to predict that eruption.  What we want to do is to make the best effort 
to make sure that information is provided before an eruptive event happens.  
If you are planning to go up on a volcano, I would encourage each person 
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who wish to go to the active volcano to understand beforehand what is the 
current status of that volcano that you want to climb on to. 
 
To that end, we set up a new homepage for mountain climbers and volcano 
hikers so that latest information is presented in a very easy to understand 
manner.  Mount Fuji has been calm for so many years.  Of course, we wish 
that it’s not going to erupt.  But if you go up on Mount Fuji, make sure that 
current status of Mount Fuji before you climb.  Thank you. 
 
Moderator 
Thank you very much.  We can take one short question.  Only one short 
question please. 
 
No question.  If not, we would like to go to the next presentation.  The next 
one comes from Mr. Toru Ninomiya from Japan Broadcasting Corporation.  He 






Thank you very much.  I am a news commentator from NHK, the Japan 
Broadcasting Corporation.  My name is Ninomiya.  A little bit about myself – 
I started as a journalist at NHK, Japan, and I was focusing on reporting on 
disasters and preventing disasters.  Eighteen years ago, I started focusing 
more on meteorological agency and that’s how I got more involved in disaster 
reporting.  In between, I got involved in reporting the financial scandals as 
well as of the Ministry of Education, but all along I have been involved in 
disaster reporting. 
 
When it comes to volcanoes, in 2000, when Mount Usu erupted, before the 
eruption occurred, I have been stationed in Taito city, Hokkaido to make my 
report.  So now I am a commentator, meaning that I have a different job 
from a reporter.  But I am not writing the news report itself around midnight 
when you are all asleep.  We have this program, a 10-minute program called, 
Geron Korong [ph] at NHK.  For 10 minutes, we would be making comments 
about certain social issues. 
 
For example, comments on Japan-China relationship or on a certain disaster 
that occurred, so each commentator would have their own field of expertise 
to make a 10-minute comment.  Also, 10 minutes from 10:05 in the morning, 
the commentator would appear with a female anchorperson to comment on 
certain incidents that have happened. 
 
Also, every morning there is a magazine show that airs during the morning.  
The commentator would appear, once again, to provide some insight on 
certain things that have happened.  So, there are about 40 of us covering 
different fields; for example, US-Japan relationship, Japan-China relationship, 
economy, social insurance issues, etcetera and I am in-charge of disasters 
and reconstruction after disasters.  And after Mount Ontake eruption last year, 
I also visited the mountain and the vicinity and recently I went to Joso City 
after the big flood in the area. 
 
Now, I said I have been involved in disaster reporting; but at NHK we have 
this disaster metrological center which decides how NHK should cover 
disasters or what equipment would be necessary.  Probably, this is a sector 
or section that does not really exist in other TV or news agencies.  I have 
been stationed there as well so I have really seriously thought about how we 
should carry out disaster reports.  I believe there are four different stages of 
disaster reporting. 
 
First, before a disaster occurs, reporting to prevent or mitigate disaster.  For 
example, if there is a flood alert or a tsunami alert, we should report it 
immediately.  The disaster itself has not occurred but we have to tell the 
public that this may happen, that there is a threat of this happening.  So, for 
example, we might call upon people to evacuate.  Before a disaster occurs, 
we would promote and encourage people to evacuate.  And once a disaster 
actually occurs, right after that we will report information that could be 




Initially, I believe disaster reporting was all about what we report right after 
a disaster hits.  Disaster prevention became the focus only after the Isewan 
Typhoon in 1959.  But in 1954, with the Toya Maru Typhoon, the 
meteorological agency did not give forecast about how much rain could be 
concentrated in certain areas.  And also in news coverage also, we only 
covered what happened, not what may happen. 
 
But that changed after the 1954 and 1959 big typhoons in Japan.  And 
especially now for volcanic eruptions, I believe that there is still room for 
improvement, especially quick reports on eruptions.  This is a system that 
has been introduced just recently and also ashfall predictions.  We also on 
the news coverage side, will have to focus more on disseminating the 
information.  Now, right after a disaster hits probably in certain countries this 
is still the main part of the disaster reporting.  It reports on what happened 
in what area, what is the extent of the damage; reporting on these aspects 
are done immediately.  Yes, this is very important as we have seen in the 
Great East Japan Earthquake and also the Great Hanshin Earthquake.  We 
sent in helicopters to the disaster hit areas as soon as possible. 
 
What we at NHK do to make this possible is NHK has broadcasting stations in 
most of the 47 prefectures and we have cameramen living in the area or they 
would be staying at the airports in the close by area so that if a disaster hits 
the helicopter could be launched right away. 
 
Before the Great East Japan Earthquake, people said that that was a wasteful 
investment.  But we were always ready to go in the air.  During the Great 
East Japan Earthquake, NHK was the only one that was able to send in a 
helicopter to see the extent of the damage.  Now, also after a disaster hits, 
we will have some subtitles appearing on the screen.  For example, in the 
flood and mudslide in Hiroshima, we initially announced how many people 
were missing after the mudslide, how many people were not accounted for 
using subtitles. 
 
And once you have more information – at NHK we have this inverse L-shaped 
screen that appears to provide information, and if we have more information 
to report and we have some special news programs that will be aired.  As for 
the images, we use robot cameras.  We have about 500 of them that look 
towards the sea to detect any tsunamis approaching or cameras that are 
looking at airports, nuclear power plants, or rivers.   We have about 500 of 
them.  So, if we have an incident and if we catch any image that could be of 
interest, then yes, we do have some cameras surrounding Mount Fuji as well. 
 
If there is nothing happening, especially after an earthquake, what we do is 
we may ask people at the City Hall where an earthquake hit, to give us a 
report on the telephone.  And while we hear from them, we will be sending 
in helicopters to the scene.  And also, we may mobilize our relay van to enter 
the disaster areas. 
 
But NHK, in case of volcanoes if there is an eruption, we are concerned on 
how much can we really cover.  The robot camera, if there is an ashfall, the 
220 
 
ash may cling to the camera and we may not be able to get any images; even 
if we want to send in helicopters, we cannot send in a helicopter when there 
is a great ashfall.  Also, the relay van, this relies on satellite broadcasting.  
So, if communication with the satellite is affected because of the heavy ash 
in the atmosphere, then we won’t be able to utilize our facilities.  So, there 
are still many issues that we need to overcome in order to have good 
coverage of the volcanic eruptions. 
 
Now going back one step, what about reporting on disaster prevention and 
mitigation?  We are now focusing more on this report; not just NHK, the public 
broadcasters in Japan but also the private broadcasters.  The focus is on how 
much of a sense of urgency we can communicate to the public.  The 
meteorological agency information is coming in very quickly and we are 
receiving more information.  We have flood threat information or heavy rain 
information during a very short period of time.  But is it really being 
communicated well to the public?  That is our main concern. 
 
Especially in Joso city when there was a big flood, the meteorological agency 
sent out a special alert.  In the Kanto area this was the first time that a special 
alert had been issued.  And NHK also seized all regular programing and we 
have been reporting on the heavy rain possibilities.  But still, 4000 people 
needed to be rescued, meaning they were not evacuated beforehand; 4000 
people were remaining at their homes when the flood occurred.  The 
meteorological agency had the special alert warning out.  We have been 
reporting.  The cities actually did not issue evacuation orders but the TV 
broadcasters as well as the metrological agencies have been issuing warnings 
and have been reporting about the approaching danger, but still people did 
not evacuate. 
 
And especially in volcanoes, if there is a sudden volcanic eruption like on 
Mount Ontake, we may not be able to really contribute to disaster prevention 
or mitigation.  Because it’s a sudden eruption, we won’t be able to tell people 
about what to be aware of or what to be careful about. 
 
And also, the Sakurajima volcano, the alert level went up to 4.  Many people 
evacuated but it didn’t really erupt for many weeks.  So, what will happen 
with Mount Fuji?  Can we really predict an eruption or not?  But whatever the 
case, can broadcasters really contribute to reducing disasters or mitigating 
disaster?  That is the major concern that we have. 
 
I personally have the belief that we need to provide information to protect 
human lives.  Especially the residents or citizens will decide whether or not 
to evacuate based on the contents of the broadcast and the expressions that 
we use in providing news.  And every time there is a disaster, many people 
send in their complaints.  Because, for example, if we have been covering 
about a typhoon approaching Okinawa, people in Hokkaido up north may 
make a complaint.  And if we focus too much on Mount Ontake, people around 
other active volcanoes or people living in non-affected areas will ask us to 




But we are focusing on protecting human lives.  This is our top priority, so we 
want to start reporting as early as possible and repeat our news coverage.  
That is because maybe people have not been watching the news for a long 
time.  They may just have come back home from work and turned on the TV, 
so they will be maybe hearing this news for the first time.  Now, among the 
four stages of disaster report, the third one is recovery and rehabilitation.  So, 
this is after a disaster hits and when people go into the recovery and 
reconstruction stage.  And this is continuing after the Great East Japan 
Earthquake and the floods and mudslides in Hiroshima and other areas.  It 
may continue after a week, after a month, after a year, or even 10 years after 
the disaster.  In the case of Great Hanshin Earthquake, even 20 years after 
the disaster we are continuing. 
 
And, once again, volcanoes may be a different example because even if we 
want to report, the eruption may not end in just a day.  It may continue for 
weeks or months.  Or in the case of Miyake Island, it continued for 4 years.  
So, the disaster may be continuing. 
 
Unlike earthquakes and tsunamis, usually it is the first day that the greatest 
damage is sustained and then the disaster itself or the earthquake and 
tsunami itself will end.  But in a volcano, a much bigger eruption may happen 
a month after the initial eruption or a year after the initial eruption.  So, we 
need to include disaster prevention and mitigation information even when the 
recovery stage occurs around a volcano.  I personally believe the most 
important reporting occurs during normal times when nothing is actually 
happening at the mountain.  How should people prepare?  What should people 
know in the case of a major disaster?  That’s something that broadcasters 
need to communicate. 
 
Yes, typhoons and heavy rain occur every year somewhere in Japan and also 
we can learn about major earthquakes that hit, from major disasters.  But as 
for eruptions, yes Mount Ontake erupted, but if Mount Fuji should erupt, 
where there is a dense population around the mountain, we do not have much 
experience.  Then, what is it that we need to tell people?  How should people 
prepare for such an incident?  We need to communicate that from normal 
times.  And also the government people also should consider this from normal 
times.  And I hope that the researchers also consider this. 
 
We need to cooperate so that we can provide accurate information.  I don’t 
think that being afraid of volcanoes is a bad thing because the volcano may 
show its scary side somewhere along the line.  But with correct knowledge, 
or let’s say if there is a small eruption on the Shizuoka side there may be no 
effect on the Yamanashi prefecture side; having that kind of knowledge and 
also gaining appropriate information about where the ashfall may occur.  And 
also to be prepared sufficiently, not just the broadcasters but also the citizens.  
We won’t have to be afraid all of the time.  For example, it’s just like visiting 
the beach.  You don’t say you are not going to the sea because you are afraid 
of a tsunami occurring.  If you have the correct information and accurate 




If there is a mountain that has become a bit active – one person asked me if 
Mount Fuji erupts, maybe there will be some ballistics falling in Tokyo.  But 
actually Tokyo is about 100 kilometers away from Mount Fuji.  So, there is a 
lot of misunderstanding on the part of people living in Tokyo.  But also maybe 
people living around Mount Fuji, at the foot of Mount Fuji may have some 
misunderstandings about the mountain itself.  So, with the Yamanashi and 
Shizuoka broadcasting stations, we hope to collaborate so that we can provide 
accurate information and correct knowledge. 
 
Just one example, the Central Japan Sea earthquake, it took 14 minutes until 
the tsunami alert came from the meteorological agency and 5 minutes until 
NHK broadcast the alert.  That’s back in 1983, all the information came in 
handwriting.  We received facsimile a report and we wrote the actual scripts 
for the announcer to read by hand, so it took some time.  The meteorological 
agency now can report within 2-3 minutes about where a tsunami may hit.  
So, for tsunamis we have come this far.  And for volcanoes as well, we do 
hope that we can more quickly provide information to as many people as 
possible when there is a looming eruption.  And recently we have these 
different ways of communicating.  It’s not just the TV and radio that NHK has, 
we have different methods for sending out information and we are considering 
new ways of providing information.  So, with the collaboration of stakeholders, 
we hope that we can make reports so that people can protect themselves 
against volcanic eruptions.  Of course, it may be very rare that people die in 
eruptions compared to earthquakes.  It may be more possible to predict 
eruptions rather than predicting earthquakes.  This may be an area where 
technological advancements will take us further in predicting eruptions.  And 
as a person working for broadcasting station, I do hope that I can make my 
own contributions.  Thank you very much. 
 
Moderator 
Thank you.  Maybe we can accept one short question. 
 
Male Questioner 
When you make these reports, the scientific literacy of those who hear the 
reports, I believe you also consider that.  But as for NHK, what is the 
assumption that you have on the scientific literacy of the public? 
 
Toru Ninomiya 
I believe in the afternoon, when we have the panel discussion, we might talk 
about that.  I think that is the most important point, how much specialized 
language should be used.  And maybe some people may not really understand 
what these alerts and warnings mean. 
 
But we are hoping that we make our reports in a way that even junior high 
school students do understand.  Because for example, some people fear that 
there may be eject [ph] traveling all the way to Tokyo if Mount Fuji erupts.  
There are these misunderstandings and so we are trying to eliminate all these 




So, we are trying to provide ways so that people can have knowledge.  We 
do have these short corners that provide some tips on how to protect 
ourselves in certain disasters.  These are provided.  We have increased such 
short programing after the Great East Japan Earthquake 4 years ago.  Thank 
you very much. 
 
Moderator 
Next, we would like to invite next speaker. 
 
Next presentation is Mr. Takashi Nonaka, Yamanashi Police Headquarters.  
Title of his presentation is Evacuation Guidance Management and Promotion 





Thank you very much.  I am Takashi Nonaka.  I came from the second section, 
of the security section of Yamanashi Police Headquarters.  I would like to 
discuss the Evacuation Guidance Management and Promotion of Self-help and 
Mutual-assistance.  As Mr. Yamashita discussed already, police, the 
Yamanashi prefecture is also making plans as to how to more effectively guide 
the evacuation.  At ordinary times, we are also looking for ways to better 
inspire citizens and residents so that they can be better-prepared for disasters.  
We are currently working for mutual support map and that is something that 
I would like to introduce this morning. 
 
Now, this is the organization of the police headquarters in Yamanashi 
prefecture.  A 1667 police officers work for Yamanashi police headquarters.  
It is very small in size.  Kanagawa has 20,000 police officers.  To compare to 
that, we are very small in scale.  As I will be discussing later, at the time of 
contingencies, in huge eruption, there are as many as 100,000 people 
requiring assistance of evacuation.  So, there is a huge gap between the 
number of residents in need of guidance and the number of police officers 
available in Yamanashi prefecture. 
 
The branches of the headquarters is shown on this slide; general affairs office, 
police affairs division, community safety division, and criminal investigation 
division, and traffic control and security.  Security section has 2 sections and 
one mobile unit as well.  Crisis management office under the security section 
deals issues with disasters and sudden occurrence of contingencies such as 
the cave-in of Sasago Tunnel and other incidents requiring first response will 
be handled by this section. 
 
We have 12 police stations in Yamanashi prefecture.  Yamanashi is shaped 
like a leaf of grapevines and Fujiyoshida station is located right here.  This is 
where MFRI is and this is Fujiyoshida police station with police officers of 113. 
 
Now, without further ado, I would like to go to the main topic.  The basic 
principal of evacuation guidance is shown on this slide.  Quick and accurate 
understanding of the situation to establish first framework is of highest 
priority.  We attach highest importance to the protection of lives.  To this end, 
we need to predict as soon as possible the scope of impact so that we can 
effectively guide the evacuation of the residents.  We simulate with largest 
possible scope of impact with an assumption that all those escape routes are 
usable.  Prefecture is currently working on the creation of the evacuation map 
and we try to be as flexible as possible in dealing with emergency. 
 
Now, the first step is the understanding of the number of households and 
resident and the number of vehicles within a given area.  Number of 
households are registered at the municipal government and also number of 
vehicles are also known to the police department as well.  But because we do 
not know the exact distribution of the number of vehicles, we try to simulate 
the number of vehicles depending on the number of households provided by 




There are 7 small municipalities but we are now focusing on Fujiyoshida city.  
This lists the number of households, number of population, number of 
vehicles.  The total number of vehicle is 40,000.  The number of daily tourists 
is 18,000 on average.  This was again a calculated number based on the law 
of appropriation. 
 
The number total of vehicles including those used by the tourists are 146,668.  
So, 90,000 cars and 148,000 people, all these need to be evacuated at the 
time of contingency. 
 
Now, the second step of evacuation is to ensure the route of evacuation.  We 
first have to know who is where and we also have to simulate the bottlenecks 
of traffic.  Those routes are designated as wide area evacuation routes by 
Yamanashi prefecture.  I am sorry that this slide is again very busy but how 
do we guide the evacuation.  Kalmiguda [ph] district will be using the route 
139, and that is our simulation. 
 
So, every blocks are designated to each routes of evacuation.  And these are 
just the simulation, but based on these simulations we are trying to 
understand how many people will be using specific routes of evacuation.  
Route 139 will have to handle 32,289 vehicles and Route 139 accepting more 
than 25,000 cars.  And these can be possible bottlenecks of evacuation. 
 
The planned volume of traffic is used when constructing a new motorway.  So, 
that is the planned volume of traffic at the time of designing of the road.  
Every road assumes that 8000 cars can be easily handled in a given day.  And 
going back to the previous table, route 139 and route 137 are usually under 
the 8000 vehicle assumption.  By the way, the right column is the actual 
number of vehicles using each route. 
 
This was calculated on May 4th which had the heaviest traffic of the year.  
Therefore, the number is larger than average, but route 139 can easily handle 
12,000 vehicles.  So that can be handled.  The previous presentation 
discussed the line of flood flow.  And then if you look at different areas 
designated by those lines of lava flows, number of cars are smaller than the 
actual simulation.  So, if the scale of eruption is limited, I think that the roads 
can handle the number of vehicles shown on the table.  This is the formulation 
of the guidance of evacuation.  We made a plan for the dispatch of police 
officers at the time of contingencies to alleviate the assumed congestion of 
the bottlenecks and we are currently trying to dispatch 160 police officers 
from 11 police departments. 
 
Also, traffic control will be promoted with adjusting the traffic signals as well.  
Usually, both routes can be used for evacuation; however, it is going to be 
very dangerous if both routes are used by ordinary residents.  That is why 
we will be using only one of the two lanes of the car for evacuation.  And 
again, we are attaching highest importance to the protection of lives even 
though that may cause some inconveniences for those who are not affected 




This is the actual dispatching plans for Ouhibouki Minami [ph] and 
Kofuminami and other police departments will dispatch their police officers. 
 
And Ouhibouki and Nodzuki [ph] areas will be receiving evacuees evacuating 
from afar, Yunasaki [ph] and other areas.  Police stations from further away 
will be receiving these police stations, and those area encircled in blue will be 
receiving the additional police officers.  These will also be controlling the 
traffic on the way out so that the bottlenecks can be effectively handled.  As 
mentioned, cars traveling from Hokudoku will be guided by the police officers 
dispatched to assumed bottlenecks of traffic to ensure smooth flow of vehicles.  
This is the plan as we discussed today. 
 
Now, mutual support, self-help and cooperation.  I think that I do not need 
to go into the detail but self-help means that one needs to protect oneself 
and families and mutual help means that people will be helping each other 
within a community, protecting the community.  Public help is the assistance 
from the local municipalities, fire-fighting department, and police department 
for evacuation and other measures against natural disasters. 
 
At the time of disasters in a wider area as was the case with 311, because 
there is only limited resource to rescue people, it is very difficult to dispatch 
rescue squads to all the affected areas and spots.  At the time of 311, 
moreover, public servants themselves were affected and were not able to 
provide assistance to the people in need.  That is why, self-help and mutual 
help are very important. 
 
Let me briefly discuss the miracle of Hakuba in November last year in Nagano 
prefecture.  At the time of the earthquake last year, 26 people were in the 
house that was destroyed by the earthquake, but people in the neighborhood 
have helped these people out from the destroyed house, thereby reducing 
the casualty down to zero. 
 
This is all thanks to the tightknit of Hakuba village.  And also, chainsaws and 
other equipment were available in many of the households in the area.  Also, 
information sharing system was quite functional within the area, enabling 
such a miracle.  Mutual help map has been created long before the 
earthquake.  The mutual help map clarified the locations of people who would 
be in need of help at the time of contingencies.  And who should be helping 
who had been clarified in that map. 
 
Modes of evacuation were also expressively written in this map, so thanks to 
all those measures and preparedness, the situation had been best handled.  
So, what is the mutual support map?  As I have just mentioned, the map 
clarifies the location of people in need of help at the time of contingencies.  It 
also clarifies the modes of conformational safety and it also shows the 
evacuation routes.  All this information is written in the map and this map 
includes all the critical information for the survival of the community.  This 
map is used for emergency situations and the creation of map itself can raise 
the awareness level of the community members.  This is a mutual help map 
of Yamanashi district and the red spots are the locations where people in need 
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of help are residing.  For example, this is the residence of an elderly and this 
specific elderly will be helped by a friend shown in the blue spot. 
 
In this red spot is the location of an elderly couple who then will be helped by 
their relatives living right here.  So, all this information are written on this 
map and this is the primary evacuation site.  And all the information needed 
is written on this map.  So, who will be helped by whom and where they will 
be evacuated to can be seen on this map.  Actually this map is much larger 
than I show you, but I am just showing you the up-close version of a bigger 
map.  We are also trying to reinforce the information delivery system as well.  
Different modes of communication is available including the area mail or news 
and wireless communication.  In the final analysis, it is not fully known who 
knows what information.  So, critical challenge is to disseminate the 
information to all the people in the affected area.  And modes of clarification 
or conformation of safety needs to be established as well. 
 
These are the goals or the objectives that we are currently working towards.  
And this is the route of information delivery.  From the police department, 
the heads of community will be contacted which will then be relayed to the 
leader of the district which will then be relayed to those who will be supporting 
the people in need of help.  So, this is more like a telephone tree, and this 
system has been long available in Japan.  This system is just reinstated for 
the use of contingency cases.  When someone who will be relaying 
information cannot be reached out, that may suggest that the entire region 
under this person may be severely affected as well. 
 
From a different perspective, reporting of a residence of safety to the leader 
of the community can then be reported up to the district head and then to 
the heads of municipalities.  So this will ensure smooth communication, 
ensuring the conformation of safety and whereabouts. 
 
The communication channel and mutual support map are being prepared at 
police stations because these are tools that are not limited to the use of 
volcanic eruptions.  And each police station is currently working on the 
creation of these tools.  As far as Fujiyoshida police station is concerned, 
mutual support map is already complete within one of the Fujiyoshida district.  
And other districts, 3 additional districts are currently working for the creation 
of the mutual help map and they have sent their inquiries and we are hoping 
to expand the use of the mutual support map so that the entire Yamanashi 
prefecture can be covered under a mutual support map and that requires the 
cooperation on the part of the municipalities. 
 
Now, looking ahead, the challenges and goals; as mentioned at the outset, 
evacuation guidance – so who should be evacuating to where?  It is often 
very difficult to forecast the residents’ reactions to the eruption of Mount Fuji 
because no one has ever experienced the real eruption of Mount Fuji. 
 
So, it is very difficult to accurately forecast the movement, the route of 
movement of residents.  And also, confirmation of safety of all the residents 
are sometimes very difficult, especially when some of the people in need of 
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help are not fully known.  Also, we have to establish compatibility between 
these measures with prefectural plans. 
 
Also, we have to be mindful of the tourists and mountain hikers, who are at 
the fifth station and above.  The route map suggests that Subaru line can be 
used; however, that route can be cut off, in which case other mountain trails 
needs to be used for the descent.  That also means that the police have to 
deal with different things concurrently. 
 
That also means that mobile unit or traffic mobile unit or other additional 
police unit needs to be dispatched to handle the evacuees at fifth station and 
above. 
 
Now, dispatch plan also requires a calculation of time needed for dispatch.  
Sophistication of the plan is in order so that all those police officers can be 
dispatched before the start of congestion.  Also, we have to come up with a 
clear check list to make sure that all those relevant steps are being taken and 
to ensure the safety of all the people in question.  And closer coordination 
and collaboration among different stakeholders is needed.  Of course, police 
has limited resources so that also means that we have to work closely 
together with other entities. 
 
Also, with regard to mutual support and self-help and cooperation, challenges 
would include the fact that the sense of community is getting diluted, 
especially in urban areas.  In rural areas, people know who lives where and 
they have close relations among the residents in a community.  But in urban 
areas, you really don’t know who is living next door, meaning that the sense 
of solidarity is being diluted in urban areas.  That is posing additional difficulty 
in creating mutual support map. 
 
The method of creation of mutual support map is not yet fully shared by 
different communities, so we have to disseminate all this knowledge as well. 
 
As mentioned, we will be setting up a model district, so that other districts 
can learn from the model district and we are currently designating one model 
district in a wider region and we have directed all those 12 police stations to 
do so, so that we can horizontally expand these initiatives across the 
prefecture.  Household maps and information tree should be used for hands-
on evacuation drills so that smoother evacuation can be ensured.  This I hope 
will raise the level of awareness of the residents as well.  It is very difficult to 
cover the entire prefectural area by the police officers, so we need to ask for 
cooperation to municipal government and other relevant stakeholders. 
 
With this, I would like to close my presentation. 
 
Moderator 





I am really very impressed about the police officers of Yamanashi are really 
involved in evacuation.  And my question is the following: Is the evacuation 
and civil protection in Japan is a responsibility of the police officers or is just 




The wide area evacuation plan was created by Yamanashi prefecture and 
prefecture’s experts were having a presentation before me.  So, based on 
that plan, we guide the evacuation.  And Government of Japan also do have 
a wider plan as well.  In case, should Mount Fuji erupts, that will be 
designated as a serious emergency.  And then, we were handling the sudden 
eruption of Mount Fuji to guide the evacuation.  But of course, evacuation can 
cause congestion, that is why we have to handle the traffic control because 
traffic jam can threaten people’s lives and that is why we are attaching higher 
importance to traffic control as well. 
 
To ensure the safety, safe evacuation of the residents and that is what we 
have created at the Yamanashi prefecture. 
 
Male Questioner 
Evacuation plan at the time of contingencies and disasters have been very 
well covered by your presentation.  My question is related to crimes that can 
happen at the time of natural disaster.  In case of 3/11, for example, a 
number of homes have been robbed because the thieves knew that these 
houses were all empty.  There are also some con artists coming up to take 
advantage of those natural disasters.  So, in terms of controlling possible 
crimes that can be triggered by the natural disaster, do you have any specific 
plan for that?  If there is such a plan, please let me know what it is like and 
what is the section who is responsible for that kind of measures? 
 
Takashi Nonaka 
At the time of a major disaster, Yamanashi prefectural government does set 
up headquarters, and within Yamanashi police headquarters we set up a 
separate headquarter as well within which a number of different team will be 
established.  Criminal investigation team as well as community safety teams 
will be installed under the headquarter. 
 
Also, community safety division will handle the prevention of such crimes; for 
example, evacuees’ homes become empty once the residents evacuate and 
the house can potentially be robbed.  And some of the automatic teller 
machine was robbed at the time of 3/11 as well.  So, all those patrolling 
activities will be handled by the community safety section of the emergency 
headquarter within Yamanashi police. 
 
In cases of robbery, criminal investigation team as well as investigation teams 
will be mobilized to investigate the situation.  When the eruption is impending 
or when tsunami is impending – even though Yamanashi will not be having a 
tsunami, but if the situation could possibly threaten the life of the police 
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How do you coordinate the activities between the headquarters? 
 
Takashi Nonaka 
Community Safety team has smaller groups that can be mobilized for specific 
cases.  And so that the chain of command can be ensured at the time of 
emergencies. 
 
Thank you very much. 
 
Moderator 
Now, we will be having a lunch break and we will be resuming the session 
from 1:30.  Bentos, those of you who have preordered Bentos, please receive 
the Bento in exchange for the tickets and you can use the second or third 
meeting rooms on the second floor or this room can be used. 
 
Speakers of today and yesterday, please gather in the foyer of this building 
because we will be having a group photo session of all the speakers of today 
and yesterday.  So, please gather at the foyer of this building. 
 
Moderator (Yoshimoto) 
We would like to start the afternoon session.  We would like to have Mr. 
Yoshimoto from our research institute to serve as the moderator.  Now, first 
presentation is on what can be learned from geophysical data for edu-
tourism?  We are happy to have Dr. Wiwit Suryanto of University of Gadjah 





Thank you very much.  Good 
afternoon, ladies and gentleman.  
Thank you very much for joining this 
symposium, the international 
symposium on volcano and tourism.  
I would like firstly to MFRI and 
Yamanashi prefectural government 
for inviting us from Gadjah Mada 
University to joining this symposium.  
My name is Wiwit Suryanto.  I am 
from Geophysics Laboratory, Gadjah 
Mada University, Yogyakarta.  
 
This is very hard for me to give presentation because the topic is about the 
tourism and that’s actually not what I am doing as daily topics of research, 
but then I tried to link between what I have done in geophysics and tourism.  
So, I choose the title of my presentation is what can be learned from 
geophysical data for edu-tourism? 
 
This is the message that I would like 
to share today.  First, I would like to 
give a short introduction about 
Indonesia and also especially 
Yogyakarta city, and of course the 
Merapi volcano which we have very 
cultural relation between Yogyakarta 
and Merapi volcano.  Then, I will try 
to give a short introduction about 
what are we are doing in geophysical 
laboratory; and again, about 
research in volcano.  And in the last, 
I would like to share my idea about how to link between scientific things and 
tourism in some of edu-tourism or educational tourism concepts. 
 
As maybe this graph is already seen 
several times during the 
presentation; again, I show you here 
the map of Indonesia with a lot of 
volcanoes here.  So, I plotted myself.  
This contains 140 active volcanoes in 
Indonesian archipelago.  And looking 
from this map, we see that Indonesia 
has very potential country concerning 
the bits [ph] along the continent and 
also the volcanoes.  So, we will think 
to utilize these potential resources to 




For volcano tourism, there are 
several volcanoes that have already 
established and this is one very nice 
panorama image from Bromo 
volcano, I had taken from the 
national park of Mount Semeru, 
Bromo Tengger.  This is Mount 
Semeru in the background and this is 
Mount Bromo which is also very 
active. 
 
We can see from some hills close to 
the Bromo, a very iconic panorama, and it’s very famous since 11th century.  
So, then I would like to bring you to Yogyakarta city.  I start with very large 
scale of map here.  Indonesia is below – this is Indonesia as I have shown 
before.  This is the Java Island.  This 
is located here in the south of 
Indonesia.  Yogyakarta is just in the 
middle here.  This is Merapi volcano.  
This is Mount Bromo volcano.  
Yogyakarta has a cultural mythology 
with the volcano, so they believe that 
there is an imaginary line connecting 
the south bits [ph] of Yogyakarta 
here, and then the Sultan Palace in 
the middle, and Merapi volcano in 
north. 
 
People believe that they always have communication between the Merapi 
volcano and the gut of the southeast [ph] of Yogyakarta .  People sometime 
say that some people hear like ‘throb’ sound from time to time and they 
believe that there is ‘throb’ from gut of Merapi visiting gut of the south of the 
bits of Yogyakarta. 
 
I will show you some touristic points in the Yogyakarta city.  This is monument 
of Yogyakarta.  It’s very famous.  
People believe that if we touch this 
monument, then we will back again 
Yogyakarta next time.  So, once you 
visit Yogyakarta, don’t forget to touch 
this monument. 
 
This is some traditional cultural dance 
of Java and Yogyakarta and this is 
called Ramayana dance.  This is the 
Sultan Palace.  Sometimes the dance 
is held here in this place in Sultan 
Palace.  This is we call Boko Temple, is close to this very famous Prambanan 




This is the topic of my presentation 
about the Merapi volcano and this is 
the most active volcano in Java.  
Then, I will bring you to the 
university, the UGM.  The UGM has 
very close relation also with Merapi 
because we are located just in 
between the Sultan Palace and 
Merapi volcano.  So, this is UGM.  You 
see here the background of our 
university is Merapi volcano.  This is 
during the crisis in 2010, so you see 
here the ash coming up to 13 kilometers.  Then, we also think that we in UGM, 
has like a moral responsibility to educate to the people and try to connecting 
the scientific part with the Merapi volcano. 
 
I get the idea of this from this film.  This is very nice trailer of film that made 
by Volcanological Academy of Indonesia.  I think kind of this film can also 
support in education about the volcano to the people. 
 
00:08:11 – 00:08:58 [Video] 
 
The title of this film is ‘Mahaguru.’  ‘Mahaguru’ means like a professor; so 
Professor Merapi who can teach us about the earth and the behavior of the 
volcano.  I think this is quite effective to educate people and we have very 
good experience or lesson learned from this film.  When we have 1913 
[Unclear] eruption, is very big eruption of Mount [Unclear] in East Java and 
we have almost zero casualties, there is no loss in lives because they have 
learned from Merapi case 2010, which is we had a lot of casualties there. 
 
This is something that actually we can 
start to educate people using the very 
basic information about Merapi 
volcano.  For example, this tie-up of 
the Merapi, of course the basic 
information about the topographical 
heights and the location of Merapi 
and also information about the 
historical eruption.  I think this is very 
important.  And I will show you some 
picture about historical eruption and 
of course we have more eruption of 
Merapi.  From this historical eruption, 
we can explain to the people that 
volcanic eruption that happened – for 
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example this very big one, can be again happen in the future.  It’s really 
happened in 2010. 
 
This is starting from 2001.  We have 
more scientific information about the 
volcano and also a lot of scientists 
coming to Merapi.  They installed a lot 
of instrument in Merapi.  So, I think 
this also kind of additional things that 
we can educate to the people about 
the scientific result from researcher.  
This is 2010 eruption and there is 
very huge eruption.  It has Volcanic 
Explosivity Index of 4 and we have lot 
of this material erupted from the 
volcano.  And as Dr. Estu explained yesterday, we have a lot of people move.  
About 300,000 people leave their homes and the casualties are about 380. 
 
This is not because of the mitigation 
issues but some people they regret to 
be evacuated, so then they become 
victims there.  In Merapi, we have 
several partners.  We have the 
agency for technological 
development in the geological hazard 
and mitigation.  We have colleagues 
from IRB [ph] friends and we really 
happy to have MFRI here.  In future, 
we look like for collaboration also and 
GSF [ph] since 1990s, we have 
collaboration with GSF Germany and also recently we have collaboration with 
IRIS from USA and also from Aerospace Agency of Indonesia. 
 
This is one thing that I will share that UGM in 2012 tried to contribute in 
monitoring the volcano and we built a bunker close to the Merapi.  So, it’s 
about 5 kilometers from the summit here.  So this belongs to Gadjah Mada 
University.  We built a proper bunker there.  It’s very strong construction 
because based on 2010 eruption, all the instrument belong to FSI is destroyed, 
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so then we try to think about having 
good housing for the instrument and 
from GSF this seismometer, we put 
inside.  Now, the data can be 
accessed worldwide through the 
GRSN, German Regional Seismic 
Network. 
 
This is one aspect of our research.  
And then recently we have also 
collaboration with aerospace agency 
of Indonesia to create the 
topographical model of the lava 
dome.  We use this UFE plane and 
bring in camera to get some image 
from the lava dome.  Also this one 
taken by UFE, is done is my students 
[Unclear] finishing his Ph.D. in 
[Unclear]. 
 
And also, we have 3 cameras monitoring the dome of Merapi.  This is a high-
resolution camera that we can take a picture in very high resolution and also 
there are some thermal cameras.  This belongs to Gadjah Mada University.  
We hope that those data can support, for example, to create scenario for 
eruption, for pyroclastic eruption.  So, this is done already in 2012, by using 
several scenarios of the volume of the material.  For example, this is 10,000-




Then, this I’ll show you that this number of materials is more or less the same 
as the 2010 eruptions and we can see that our simulation can be very nicely 
colloquiated [ph] with the length of the real eruption during November 2010.  
So, I think this is one thing that we can try to use to add some information, 
especially for hazard areas and evacuation scenario. 
 
Then, I would like to share my 
concept about this edu-tourism.  At 
least, I will show 3 aspects that we 
can do in these issues.  The first is 
about having the volcano hazard map 
using geophysical data based on 
simulations.  And we have museum of 
Merapi volcano and we can add other 
additional scientific information inside 
this museum.  And this is what we 
would like to start having the virtual 
Merapi trekking map.  My idea is 
everybody can look at the visual skin 
of the volcano from different 
topographic level of heights. 
 
The first is I show you already, so this 
is the last hazard map of Merapi 
volcano based on 2010 eruption.  This 
one, if I am making bigger, is based 
on especially geological data and 
then with geophysical data 
consideration, we could add other 
aspects here. 
 
My idea is like this – we can add here 
to get the more quantitative model of 
the hazard areas.  Of course, for 
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doing this, we have the detailed updated elevation model that we should 
always update it from time to time and also till magma volume at the crater.  
That’s why we try to improve the instrument in order to get this two updated 
model in Merapi.  Then, I will move to the museum.  
 
This is the new museum of Merapi.  It’s open for public since 2009.  Some of 
you already may be visiting this 
museum and the visitors are about 
30,000 visitors per year.  This is very 
nice that after the 2000 eruption, the 
visitor is increasing.  So, they really 
interested to know about the volcano 
much, so they then want to visit this 
museum.  So, I wonder when 
yesterday Unzen volcano has a 
different way, so after time to time, 
the visitor is decreasing. 
 
What is inside the museum is this 
normal what we have in the museum.  
We have a diagram of the Merapi 
volcano and also some aspect 
including this mythological aspect 
that I have shown before.  So, we 
have like traditional ceremony.  Once 
in the south bits of Yogyakarta and 
once close to the top of Merapi 
volcano.  We call it Labuhan [ph]. 
 
This already some image about the 
eruption history of Merapi.  But in my 
opinion it will be very nice if we can 
add some scientific fact about the 
eruption history that we already have.  
 
Inside the museum, we have also 
some instrument; but unfortunately 
this is just static instrument.  So, 
some people when I ask, do you know 
what the instrument is?  They say, no 
I don’t know.  I have no idea about 
this.  So, this is what I would like to 
add in the edu-tourism concept that 
we can have more information about 
the instrument and how we can get 
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the data from the instrument and what from the data we can gain information 
about the behavior of the volcano.  So, this is very good opportunity for UGM 
because the government asked UGM to include in the management of the 
museum of Merapi in the next years. 
 
Then, I come to the third idea that 
what I want to share about the edu-
tourism is what I call, volcano field 
trial [ph] trekking.  So, instead of 
having static image of or the map of 
the trekking map of the volcano, it 
will be very nice if we can add 
additional panoramic image that now 
become popular, what’s so call 360 
degree image.  So we can see the 
image from any other angle what we 
want.  This is one example of the 
image and I will show you more about 
the panoramic image and what I 
supposed to have. 
 
We just think to use social media and 
we think that this is very effective to 
share the information, especially 
scientific information to the public.  
This is already used by the 
volcanological agency of Indonesia 
and also special for [Unclear] 
 
Okay, so here I show you some 
videos about what is the volcano field 
trial trekking.  So, if we have this kind 
of image from many levels of heights, 
so I think this is very useful, 
especially for people that have no 
ability to climb up to the Merapi 
volcano.  So, we plan to have a very 
high-resolution camera, so we can 
make it zoom in and know what is the 
specific shape of [Unclear] there and 
we can see in any angle that we want, 
that is the Merbabu volcano in the 
background. 
 
So, that’s all I think.  Then, I will come to the end of my presentation.  We 
think that through geophysical data we will add the content of educational 
things, especially for Merapi volcano.  And we form this on the experience 
from volcanological agency of Indonesia that social media is very effective to 
transmit information, to take care of the instrument and to give information 
to the people.  It happens in the last two weeks that some climbers, they put 
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a flag into the camera monitoring at 
the summit of Merapi.  Then they 
close the camera.  But no more than 
24 hours, the victims gets.  So, they 
bring the people who put the flag in 
the camera to the office of Merapi 
volcano observatory. 
 
So, we think that is very useful.  
Finally this is the climb from the 
previous cities on volcan 
o in Yogyakarta which we would like 
to live in harmony with volcano.  
Hope that we can bring in the will of 
nature to safety. 
 
Thank you very much. 
 
Moderator 
Thank you very much, Dr. Wiwit.  Any questions from the audience? 
 
Male Questioner 
A very nice presentation.  I was in Yogyakarta last year and I had the 
opportunity to see Merapi and the museum.  When you say, geophysical data, 
I think that most of the data is geological data instead of geophysical data.  I 
thought that perhaps you were going to talk about the edu-tourism with 
signals [ph] but I think it’s most geology, that’s the main focus? 
 
Wiwit Suryanto 
Actually, it’s geoscience data, so including geology and of course geophysics.  
As I saw that, we have seismological observatory belong to Gadjah Mada 
University at the foot of Merapi volcano.  And since it’s located in the very 
dense population area, so it’s very noisy. 
 
So, the data during daytime is full of noise.  We think that it may be more 
useful if we can use this spot as tourism object.  In the day, we can bring 
tourism to see the instrument.  We can explain about the seismic data, the 
geophysical data, and the type of the signals from Merapi volcanoes.  And 
what can we get from the signals concerning the structure of the internal 
volcano and dynamical behavior of the volcano. 
 
But yeah, you are right.  Maybe now it’s become mixing geophysics, geology, 
and maybe geochemistry also, so maybe it will be nice if we have geosciences 








Good presentation.  I’d like to ask about how do you use social networks site.  
Do you have something like an example? 
 
Wiwit Suryanto 
This is an example of Twitter belong to the BBTKG [ph], so the agency of this 
below [ph] the volcanological agency of Indonesia.  And using this social 
media, they share everything about the information about Merapi including 
also geophysical data here.  For example, even when there is eruption of 
Merapi and including this that what I was talking about the vandalism thing, 
sometimes when people knowing where is it, and they try to educate people, 
don’t do this like this.  So, we share everything here.  See it’s updated 
sometimes in minutes. 
 
We give all information including what activities are there – for example, 
some visitors coming to the office and they get explanation about the Merapi 
volcano.  And the IP camera from the summit of the volcano also they show 
here – they always share everything here.  This one, there is some Japanese 
comment.  This is from [Unclear] observatory.  So, we found that this is very 
effective to share information, any information to the public.  Thank you. 
 
Moderator 
Any other questions?  Then, thank you very much. 
 
Next presentation is from United States.  We are happy to have Dr. James 
Kauahikaua from US Geological Survey Hawaiian Volcano Observatory.  He is 
going to talk about Hazard Assessment and Communication during 2014-






My name is James Kauahikaua.  I was 
in charge of the observatory for the 
last 10 years, just recently stepped 
down to a more normal job where I 
can enjoy perhaps some science.  
Before I stepped down, we had a very 
interesting volcanic event happen.  
As many of you are probably aware, 
Kilauea has been erupting for the last 
32 years.  Most of us know where 
Hawaii is, but Hawaii is out in the 
middle of north Pacific.  The main 
islands range in age, or the islands are entirely volcanic but the volcanoes on 
each of the islands range in age from zero years for Kilauea right here, to 
about 5 to 6 billion years over the northwest.  So, this is part of the Pacific 
plate.  This moving to the northwest.  The hotspot that is providing active 
volcanoes is in this area and is producing more and more island. 
 
There is a new volcano right down 
here, still submarine.  This is a map 
of Kilauea.  Kilauea volcano is 
somewhat different than most of the 
Pacific Rim volcanoes in that it erupts 
at summit and also along two main 
rift zones.  So, here is the summit of 
Kilauea.  It’s a caldera, a large crater, 
about 3.5 kilometers in diameter.  It 
has two radial rift zones and 
eruptions can occur anywhere along 
the rift zones as well as the summit.  
We feel that the magma pathway from deep comes up from the mantle 
somewhere around this area.  It gets transported in the very uppermost 
mantle up to the summit area at about 30-40 kilometers depth, gets stored 
in a magma chamber in this area between 3-5 kilometers depth, and then rift 




This is also – although I won’t show it 
specifically but this is also the hazard 
map for Kilauea.  The highest hazard 
zones in Kilauea are the summit and 
the rift zones.  And you’ll notice that 
this town of Pahoa is right within the 
rift zone, so it’s the highest hazard 
zone on Kilauea.  The town of Hilo, 
the largest city on the island of 
Hawaii, is just off the map to the 
north. 
 
The current eruption has been coming from a vent right about this area.  So, 
this dark gray area is the lavas erupted over the last 32 years.  The lavas in 
light pink here are the ones that have erupted in 2013-2014.  So, most of the 
lava flows within the 30 year period went from the vent area here along the 
east rift zone, went from the vent to the southeast into the ocean. 
 
And although there were over 200 homes destroyed in this area and over 10 
kilometers of roadway covered, the public was kind of used to that, expecting 
that future lava flows would go to the south.  But in 2013, because that part 
of the volcanic vent had built up, lava flow started going to the less frequent 
areas of lava flow.  In addition, they started going to the northeast. 
 
These blue lines are calculated in GIS, Geographic Information System 
program.  They are meant to calculate the paths of rivers if this area were to 
support rivers.  The lava flows are so porous to the rainwater – even though 
it rains quite a bit out here, rainwater does not stay on the surface.  It’s 
soaked into the lands.  The rivers do not form and so we have to calculate 
where they would form in order to give us guidance about where lava flows 
will go. 
 
As you can see, these flows are following the natural terrain path up to the 
northeast.  This red flow here is the most recent lava flow coming from the 
Pu’u O’o vent which is right here.  It was erupted on June 27th, 2014 and it 
continues to be active today.  The lower graphic is sort of a time-lapsed 
picture of the advance of the flow.  Each of the colors represents the position 
of the flow at the end of the particular month and this eruption again started 
on June 27th. 
 
You can see that at the beginning of 
the eruption and the lava flows didn’t 
travel very far, it didn’t travel very 
fast and so they were kind of sticking 
to the vent area.  Towards the end of 
August, beginning of September, 
they really started to move quite 
rapidly.  And in the middle part, they 
got into a crack system within the rift 
zone.  Lava flows went underground 
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within the crack.  And so, this is a time and distance graph.  This is distance 
from the vent to the northeast.  And this is time from January 2013 to the 
end of October 2015.  Those first 2013 and 2014 lava flows travelled very 
slowly.  They tended to start, advance a bit, stall, break out behind the front, 
get wider, advance a little bit more before they stalled again.  It’s a very 
slowly progressing flows and each of these breaks in line mean that the front 
stopped lavas broke out from behind. 
 
June 27th flow started, it had a bit of an intermittent start.  But once it really 
got organized, it really started to move very quickly compared to these other 
flows.  It very soon became threatening to the community to the northeast, 
in particular to the town of Pahoa.  One complicating factor in this is that the 
lava supply was not uniform throughout that time. 
 
This graph with the blue line is a 
graph of ground-tilt at the summit 
which we use to infer the pressure 
within the magma chamber.  And as 
the numbers increased in the tilt 
graph, the magma is pressurizing, as 
they decrease it’s de-pressurizing.  
And each of these places I have 
outlined is a place where the tilt 
graph drops quickly.  It decreases 
quickly, which means that the 
pressure all of a sudden drops in the 
magma chamber and fails to force lava out quick enough.  Most of these 
decreases – and when the tilt switches that to an increase and lava is restored, 
the lava flow advances more quickly. 
 
So, each of these decreases in 
summit magma chamber pressure 
results in the lava slowing, slowing up 
here and finally totally stopping.  I 
went quickly through these.  This is 
just some pictures of how it started.  
This is June 27th, Pu’u O’o vent, 
which used to be a fairly tall cinder 
and spatter cone produced by lava 
fountains within the first 3-1/2 years.  
Not as high as [Unclear] lava 
fountains but close. 
 
Channelized flow out here; again, it is 
moving fairly slowly at this point.  
Coverage is right up, and here these 
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are those 2013-2014 flows in again 
the town of Pahoa.  All of this is 
residential areas.  The main highway 
is up here.  There used to be a 
highway that went along the coast 
down here which is now completely 
covered.  Once it got into this crack, 
as I said, it kind of went underground 
in the crack.  The area was still 
vegetated.  We could not see the 
crack.  So, we had to track the 
progress of lava underground in this 
crack through steam emissions from 
the crack itself. 
 
So, here is this lava flow coming into 
the crack.  It’s going down into the 
crack here.  It’s a close up, lava 
flowing into the crack right here.  The 
crack wasn’t very wide, it’s about 1.5 
meters wide.  And once it did that, all 
we could see was the steam fumes 
coming out of the forest.  We couldn’t 
even see the ground.  
 
Once it came out of the crack, it was 
only about 1.5 kilometer from the 
nearest homestead here.  This was a 
group of ranchers.  And so we 
contacted our civil defense agency, 
so in the US we are responsible for 
estimating and assessing the volcano 
hazards.  And once we assess that 
they are of some threat to a 
community, otherwise we 
communicate with civil defense and 
they decide about evacuation, what 




Once the lava got out of the crack, it 
started to follow these calculated 
river paths and bypassed this 
community, which was fortunate for 
them obviously.  It started to move 
towards the town of Pahoa, which is 
down here.  This transfer station is a 
place where people would bring – 
since this is a remote community, it’s 
a place where people would bring 
their garbage, put that in bigger 
trucks to be transported to the bigger 
waste facility.  
 
Here is the lava flow moving downslope towards this area.  Our paths 
calculation predicted the lava would go right through here.  Here, it’s on its 
way.  It then did something unusual as well.  An unusual flow, it did unusual 
things.  It started to advance in a very narrow stream, precisely down these 
calculated paths into the town or close to the town, went right into a 
residential area.  This is the main 
village road but there is a bypass 
highway right out here. 
 
The lava flow stalled at that point.  
Though it’s right up here, here is the 
whole village road.  And the lava flow 
stalled because the magma pressure 
at the summit dropped, robbing 
supply from the vent, from the flow.  
And it did what all the rest of the lava 
flows did, it started to widen, and in 
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the widening it destroyed a house 
which was right here.  It covered half 
of a cemetery before it totally stalled 
and died. 
 
But lava was still in the lava tube 
here, so it broke out right up here by 
where the flow initially came out of 
the crack, then started up again to 
the northeast along a different blue 
line path to within less than 1.5 
kilometer of the highway.  Here it is 
moving towards some very new 
businesses here.  At this point, civil 
defense never required evacuation of 
any of these areas.  They just kept 
people informed of the hazards and 
the progress of the flow.  We were 
flying in a helicopter fairly quickly to 
track the flow’s progress.  Civil 
defense was having their own flights 
to be able to communicate with the 
public.  And it was interesting to 
watch this work out because then the 
businesses in this area made their 
own decisions about when to 
evacuate.  And they all evacuated 
about the same time within a week or 
so when we forecast the arrival of the 
lava in these developments. 
 
But then this lava branched, did the same thing the previous one did.  It only 
got very close to the highway, then it stalled and multiple breakouts.  It 
basically widened the flow.  Before [ph] the whole thing became inactive and 
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lava flows broke out up here from 
lava tube where they’ve been since 
the middle of March. 
 
So, how do we communicate all of 
this to the public?  We have a four 
level volcano alert level that all of the 
US volcano observatories use.  But it 
has two parts to it.  One part focuses 
on aviation hazards and uses the 
color code that most pilots are 
familiar with: green, yellow, orange 
and red.  This way.  Then we have a word alert level that corresponds to all 
hazards: aviation and ground hazards and it’s what the US Weather Service 
uses: Normal, Advisory, Watch, and 
Warning.  But there are 6 different 
states of these two alert levels.  So, 
throughout the 32 years of Kilauea’s 
eruption, it was at Watch and 
Warning, meaning that it was only an 
aviation threat or a ground threat in 
the immediate vicinity of the vent but 
there was an active eruption going 
on. 
 
But because this lava flow is moving 
very close to threatening a residential 
area, we decided that we had to elevate the alert level.  So in this period 
when lava was getting very close to the residential areas, we up the alert 
level to Warning, the highest of all 
hazard level.  But the aviation code 
remained at orange because it was 
only of hazard to aviation in the very 
near area. 
 
These center two blue lines are when 
we made formal communications 
with civil defense, meaning that we 
were going to communicate with 
them that we were concerned about 
the progress of the flow and we were 
about to – in this case anyway – 
increase the alert level.  In the US, at least in Hawaii County, increasing the 
alert level is connected with the disaster declaration.  Once we elevated the 
alert level, the county and state declared disaster status, which meant that 
the federal government was being appealed to, to step in for help. 
 
So, here is the progression of how we dealt with communication.  As I 
mentioned before, civil defense was first formally notified here.  Just 2 days 
later, we up the warning level.  And at the same time, the county initiated a 
248 
 
series of community meetings.  And 
in the first week, we started the 
meetings two days after we elevated 
the alert level.  In the first week, we 
had 4 community meetings.  Those 
stayed at least 2 or 3 per week for a 
while, went down to 1 and then 
stopped altogether at the end of 
January 2015.  We dropped the alert 
level right after that second lobe [ph] 
stalled and that they were no longer 
a threat to the community. 
 
So, other than the alert level, how do 
we communicate with the public and 
others?  Because Kilauea has been in 
this watch, orange status, we’ve been 
publishing or posting a daily 
summary of the volcanic status.  And 
we post it on our website.  There is a 
recorded message for a part of the 
update, suggesting that the people 
connect to our website to get more 
information.  All of these are available 
either via email or text messaging by 
a service that the public can sign up 
for. 
 
It turned out to be important to have 
multiple ways to communicate with 
the public because many of the 
people living in the area of Pahoa did 
not – they wanted to live out there.  
It’s a fairly remote area and they 
wanted to live out there because they 
wanted to be away from society, 
which meant that they had not 
telephones.  They didn’t read the 
newspaper, they had no internet.  So, 
civil defense, because they are 
responsible for the mitigation efforts 
had to enlist the help of community 
groups to go around to each of these 
homes individually and personally 
advise each resident of the status of 
the volcanic threat. 
 
Our website also included – every 
time we went out in the field, we 
posted pictures.  We posted updated 
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maps and each of the maps I have 
shown so far was off of our website.  
The meeting was excellent in 
providing us with a lot of coverage, 
interviews.  We have also been 
publishing a weekly news article for 
the local papers about Hawaii and 
Volcanoes.  So, this provided a 
readily open conduit for us to start 
talking about the deeper issues 
behind what was happening, why the 
flow was stopping and things like 
that. 
 
As I mentioned, the community 
meetings were usually packed.  The 
facility only held about 600 people in 
this community of several thousand 
people.  The structure that worked 
the best for the meetings was that – 
this is the Director of Civil Defense, 
but the Mayor would speak.  The 
Director of Civil Defense would speak.  
Sometimes the Police Chief would 
speak depending on what the 
concerns were at the moment.  And 
then we spoke talking about the 
status of the eruption.  Afterwards, 
we invited the public to come up and 
talk to the speakers one-on-one if 
they had any questions. 
 
We found that if we had open mic 
type questions like we do here, that – 
because this community was wanting 
to be off the – they often had multiple 
issues with the county aside from the 
lava flow.  Just prior to this lava flow, 
literally the week before the lava flow threat, a hurricane made landfall in this 
same area.  So, there was a lot of disgruntlement about how the county had 
provided services to the community for the hurricane. 
 
To us, it was not relevant to the situation except that some of the same relief 
efforts would apply during the volcanic eruption.  But it tended to detract – 
got everybody in a kind of a wild mood as opposed to being conducive and 
trying to help themselves. 
 
But once we got to this one-on-one questioning thing, people were serious 
about what they wanted to know and they wanted to know about the lava 
flow.  It was also a venue for interviews with the media.  One of the and 
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probably the most expensive county mitigation effort for this was in 
anticipating that these flows might cut off the highway and this is the only 
way in and out for 8000 to 10,000 people that live in this area.  
 
The county opened up access roads so the people had alternatives to getting 
in and out.  Three access roads, the total cost was about US$21 million.  At 
the star, there was a public school and so the Department of Education, in 
anticipation again of lava flows 
continuing in that direction, unveiled 
a plan to move all the students a 
nearby high school which they carried 
out. 
 
During the entire response, civil 
defense really focused on protecting 
the interest of the residents to the 
extent that they didn’t allow media 
into the area to view the lava flow 
themselves.  They didn’t allow tours 
to go in.  And they were quite 
adamant about it to the point that somebody who did try to lead a lava tour 
or a walk-in tour into the lava flow area was arrested. 
 
I mention another thing, in this lava flow area right by Pahoa, private 
developers had built a geothermal power plant, 38 megawatt power plant, 
and they hooked up the power plant to the island grid via high power cables 
that went from the power plant north away from Pahoa into the Hilo area.  If 
this lava flow had continued to move the way it was, it would have cut off 
that particular power source.  But they had no facility for hooking that power 
source up to the local grid to power people on the other side of the lava flow.  
So, it became a fairly large crisis.  Fortunately, they never had to really solve 
it. 
 
Anyway, as I said, one house was destroyed fairly quickly.  It was a traumatic 
event for the community.  The one concession that the county made to 
tourism was that I mentioned that the transfer station here, the garbage 
transfer station which was inundated partially by the lava flow here.  And 
because it had a bathroom and it had a lot of space for people to access the 
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area, they opened this up as a visitor point.  Unfortunately, it was after the 
lava flow stalled, so was no longer active.  But part of the area was used for 
educational displays about what had happened during the lava flow, what the 
mitigation efforts were.  And it was quite popular. 
 
By the decree of our Mayor, once this was opened, the only people that went 
there during the first week were school groups from the one school that had 
its students displaced.  He felt that it was important for them to understand 
why they had to move to a different school.  Then, after that first week, 
anybody could go.  It was quite popular for several months. 
 
As I mentioned before, the eruption 
continues.  This eruption started in 
1983.  So, it’s getting to be almost 33 
years old.  In 2008, another part of 
the conduit system erupted and we 
have had a lava lake actively 
circulating since 2008.  But since the 
middle of March 2015, the lava flows 
have remained up in this area and no 
longer threaten the community.  




Thank you very much, Jim.  We are happy to entertain some questions from 
the floor.  Anyone? 
 
Male Questioner 
Thank you very much for your informative presentation.  Lava flow and time, 
can you go back to the chart showing the distance and the time lapse.  You 
mentioned that it quickly advanced and it stalled and restarted from behind, 
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you mentioned.  This one.  And rightmost red line, I think that it is still moving 
ahead even though the speed or the distance seems to be not as fast.  That 
red line is still not continued, means that the lava flow is still in action? 
 
James Kauahikaua 
If I am understanding your question correctly.  These are the positions – all 
of these are the positions of the active front of the lava flow.  There was an 
earlier one.  For example, this flow, it’s actively advancing up to this point.  
And of course the lava flow stays there even though it stalled and it doesn’t 
move backwards.  But the active front of the flow is migrating backwards as 
these different breakouts occur behind the front. 
 
So, just an unusual way for these flows to advance in this particular area that 
the front would end up at one point, breakout behind the front and widen.  
That makes sense. 
 
Male Questioner 
The question was the rightmost red line starting off from April 15, yeah. 
 
James Kauahikaua 
So, these two are the ones, the two branches that I showed almost crossed 
the highway.  In the middle of March, this whole branch stalled, meaning that 
it stopped active – the lava that was going through the tube did not go this 
far anymore.  It actually came out right here and produced an active front 
that didn’t really keep progressing.  It would do the same thing.  It would go 
a certain distance and then started to get wide.  The reason I put it in here 
was because this is what it had been doing for the last several months.  But 
also, this behavior is very similar to this and so I wanted to emphasize that 
the two threatening lava flows were quite different in behavior. 
 
They advanced much faster, probably because they were narrow, so lava flow 
is – if they are narrow, they’ll move faster for a while.  But once the second 
lobe stalled, lava was only active in this area.  And that’s what this – so this 
is the end of last month and lava flows are only active down in this square 
area whereas in the later months of 2014, they were way up in here active.  
So, there is no lava in these lava tubes anymore.  They are completely cold. 
 
Male Questioner 
Thank you very much. 
 
Male Questioner 
If there was a lava eruption with the first fountaining and the lava was causing 
problems, why did you have orange alert and not red? 
 
James Kauahikaua 
Let’s see where am I here.  It’s a good question.  So, the colors are simply 
related to aviation hazards and that’s why we have this – that’s why there 
are 6 different possibilities for four alert levels.  So, we decided that lava 
threatening a community was a general hazard.  The word levels – this side 
encompasses all hazards: ground and air hazard.  The aviation side only 
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considers aviation hazards.  So, we were at the highest alert level for all 
hazards including ground, but the aviation hazard did not change. 
 
Male Questioner 
That means in Hawaii then you never have a red alert because it’s very 
unusual to have a big column, right? 
 
James Kauahikaua 
That still would only be a local one because the tephra does not move very 
far in these conditions.  Some Hawaiian volcanoes do have explosive 
eruptions.  Kilauea is one of them.  So, we will have occasion to use that 






Hawaiian lava of Pu’u O’o and A'a, what is the distribution between Pu’u O’o 
and A'a?  Are there any changes over a period of time?  Can you share with 
us the difference between the two different kinds of lava in Hawaii? 
 
James Kauahikaua 
Your question is about the difference between A'a and Pu’u O’o.  That’s a 
loaded question as you know.  Unfortunately, I don’t have a picture of – yes 
I do.  It’s not a very good picture of it, but this is A'a flow.  The A'a parts of 
it which was clinkery mass of rock are these outer parts of the flow and the 
liquid is in the channel here in between those two parts. 
 
Pu’u O’o is much smoother, more velvety appearance.  The Hawaiians actually 
adopted the word, Pu’u O’o to mean velvet, satin in appearance.  We feel that 
– I think the current thinking about the difference between A'a and Pu’u O’o 
is not a chemical difference, it’s more difference of internal stress.  For 
example, this is probably A'a because it came out at a higher eruption rate, 
therefore more lava was trying to move faster and there was some internal 
ripping if you will. 
 
Once the eruption progressed quite far, the eruption rate was lower, the lava 
flows were moving slower.  It’s coming – so this is classic Pu’u O’o with the 
ropy texture but a very smooth exterior.  It’s not sheering.  It’s not ripping 
itself up so that the crust can remain solidified as the liquid solidified.  If there 
was more stress being applied to the flow, the crust would rip.  If any of you 
know, Silly Putty is a particular – it’s a child story – I don’t know if they even 
sell it anymore.  But it was a putty-like substance and one of its attractions 
was if you just pulled it slowly, it would flow but if you pulled it rapidly it 
would break.  Same material.  And that’s kind of the way that lava flows move 
anyway.  Yeah, I didn’t think you’d accept that. 
 
Male Questioner 
No.  Do I take that the most part was A'a area by area?  You start with A'a 





Yes.  The typical progression is that the beginning of an eruption would start 
producing A'a flows. 
 
Male Questioner 









This is an aside – I mentioned that this was 32 years’ worth of lava flows.  
The first 3-1/2 years were all lava fountains up to 1000-1100 feet, something 
like that.  Each of those produced channelized A'a flow; again, a lot of lava 
coming out of the ground for a short period, 24 hours or so.  The lava flow 
has moved very quickly and only stopped when the fountaining stopped. 
 
As the eruption progressed beyond the 3-1/2 years, eruption rate became 
more continuous, still fairly high, but it was coming out 24 hours, 7 days a 
week all year around and that allowed Pu’u O’o to form and so for the last 
almost 30 years, it’s been Pu’u O’o.  As a side note, this was a peculiar kind 
of Pu’u O’o.  It wasn’t this really shiny stuff when it got down here.  It was a 
very pasty type of Pu’u O’o that inflated quite rapidly.  Inflated meaning that 
the crust forms over the Pu’u O’o and then the molten lava keeps moving into 
it and it blows up like a balloon. 
 
You can kind of see those shapes here where everything is rather bulbous 
and it’s inflating as we watch it here, but obviously this isn’t a movie. 
 
Female Questioner 
Thank you for your presentation.  I am just wondering – I don’t know much 
about Hawaiian climate, but I am just wondering and it came up in my mind 
because you have this kind of lava flow since 30 years ago and I am 
wondering where – when there is dry season, dry season in Hawaii.  And what 
about forest, was it impacted also, for example, because of the lava flow and 
it creates forest fire or something like that because it can generate another 
kind of disaster and how the Hawaiian or the US or I don’t know – manage 
this kind of disaster?  Thank you. 
 
James Kauahikaua 
It’s a good question.  There were lava induced forest fires in this area.  For 
some reason, they didn’t – I mean the forest was burning right along the 
edges of the flow but the fire did not progress into the forest.  Until it got 
down here, it was sort of out of the taller forest but into more grassland with 
short shrubs.  And the fire actually – one of fires went almost to the 
subdivision here and that was another really good thing about having us only 
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doing the volcano hazards part and the civil defense agency being involved 
in mitigation because civil defense then took charge of the forest fire as well.  
It was all part of their effort. 
 
If we had had to take care of the forest fire, not our expertise but they did a 
very good job.  There were several other hazards involved.  The forest fire 
burning was one but the forest – the burning smoke was the other.  When 
the winds shifted, any of these communities, even though they were safe 
from the lava flows, we thought, they became quite concerned when they 
could smell the burning and they thought that meant that the lava flows were 




My name is Yoshikawa of Sakurajima Jio Park.  Thank you very much for your 
very interesting presentation.  Professor Huji [ph] told me the other day that 
in the United States or in Hawaii, HVO and visitor center and the media as 
well as people in the community are working very closely in a very organized 
manner.  And Professor Huji told me that it is a very successful case of 
cooperation among different stakeholders. 
 
I have two questions.  In your presentation, relations between HVO and the 
community seemed very close and friendly.  At HVO, at normal times, do they 
organize any seminars or workshops for the community?  And if so, what is 
the frequency of that kind of events?  That’s one question.  For smooth 
coordination among different stakeholders, is it something that has always 
been in place ever since HVO was established or has it been a result of some 
effort or initiatives? 
 
James Kauahikaua 
Very good questions.  The first one, if I could remember it correctly.  Yes, we 
have a very close relationship in part because we’ve been around for more 
than 100 years.  We were founded in 1912 actually before the national park 
and before civil defense agency was formed.  I think part of our success is in 
that history, not just for being around a long time.  But like here, in the early 
days of the volcano observatory, it wasn’t clear to the entire community that 
they needed a volcano observatory and so a lot of our outreach efforts are 
meant to continue their goodwill and support in the community. 
 
I mentioned the Volcano Watch articles which are quite popular on the island, 
at least I am told they are.  Several of the papers willingly publish them every 
Sunday.  We also post them on our website to the point that I think we’ve 
written now – we have posted over 1100 Volcano Watch articles.  And they 
are of topics that many teachers use.  They are searchable.  Mostly about 
Hawaiian geology. 
 
Let’s see – a few years ago, I think 2010 or so, we started observing a volcano 
awareness month in January just because this eruption had started in January.  
So, during that time we offer public talks all around the island at any 
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community center that will allow us to use the facility about whatever volcano 
was threatening that community. 
 
Mauna Loa is a very large volcano on the island and so there were many 
communities on the west side that are concerned about Mauna Loa or Hualalai.  
So, we tailor these talks to the community interest.  And those are very well 
attended.  Let’s see what else – oh and then, the community also has disaster 
response fairs to kind of educate their members about what resources are 
available to them during any number of hazards, fires, hurricanes, volcanic 
eruptions or earthquakes, that sort of thing.  So, we almost always participate 
in those, just to give people an idea, to line them that we are there. 
 
Then the final part of that is we make an effort to interface with teachers in 
public schools, elementary and intermediate schoolteachers, to try to get the 
kids interested in volcanoes.  They all live on volcanoes, so why not try to 
encourage them to study them.  Unfortunately, NASA has a much bigger 
budget than we do so many of our kids want to study stars and other plants 
and not volcanoes in their own backyard. 
 
And there is a very prominent science exhibit day in January, Ellison Onizuka 
Day.  He was one of the astronauts that was killed in early space shuttle 
accident.  And we decided to try to put the big title up above our display 
booths and learn about volcanoes before you go to Mars, but didn’t really 
catch on.  So, anyway, now I have forgotten your second question. 
 
Female Questioner 






…per month do you have meeting with the residents? 
 
James Kauahikaua 
For the community? 
 
Female Questioner 
Yeah, community – how often? 
 
James Kauahikaua 
How often do we have meetings with the community?  During this particular 
event, other than these other things that I described, we have community 
meeting, we will have community meetings at any of these communities that 
are threatened by lava flows.  Over the past 30 years or so there have been 
maybe 6 or 7 such times where lava flows are going into a community.  Civil 
defense always sets up the meeting because it’s really a county, more local 
concern and we are simply subject matter experts on the scene.  And people 
often have a lot of questions about what lava flows do, where do we think it’s 
going to go next.  But they are often – they are also concerned about what 
257 
 
happens to my pet if I have to evacuate.  So the county is always the host of 
those meetings and they are fully represented.  That answers your question? 
 
Moderator 
Later on you have another opportunity to ask questions during panel 
discussion.  We would like to conclude this question and answer session.  We 
would like to break until 3.  That will be followed by a panel discussion after 




Ladies and gentleman, we’d now like to start the panel discussion and we’d 
like to ask the presenters to take the seats toward the front. 
 




Yes, we will have to limit our time.  We will continue until 4 p.m. exactly.  
And, once again, thank you very much for coming to our symposium 
yesterday and today.  We have been holding workshops like this for several 
years.  But in the past, mainly researchers who were interested in the 
scientific aspects of volcanoes gathered; but this time I think we have 
changed the theme because we are looking at disasters and tourism or 
volcanoes and tourisms.  And of course, our facility or this research center 
has also changed its name to Mount Fuji Research Institute from the former 
Yamanashi Institute of Environmental Sciences. 
 
Now, I have prepared several slides to kick off the discussion.  So, you might 
be wondering why I am bringing up these figures, but just for reference.  
Disasters, it’s very difficult to get statistics concerning disasters.  The 
government has a disaster white paper but it’s very difficult to quantitatively 
express a disaster.  But one thing we can grasp is the number of deaths.  The 
damage in amount in Yens and Dollars, for it’s very difficult to grasp that 
figure, the economic losses. 
 
But as a scientific researcher I find it very strange, so I’d like to just throw 
that question at you at the beginning.  But this is after the war, 229 deaths 
related to volcanic eruptions.  The biggest eruption after the war was Mount 
Ontake, 63 people who died in that eruption.  How large was that damage?  
I believe you can think about that on your own. 
 
Now, from 1945, that’s after World War II, all the way up to today, on the 
horizontal side, and the number of deaths on the vertical side.  For the first 
10 years, we see a lot of high bars, 6000 people died in the Isewan Typhoon 
in 1959.  That was a great death.  But then, people started saying that we 
have overcome the defeat in World War II.  Since then, we have seen very 
small number in terms of deaths but then we have these three big pillars. 
 
The Hanshin-Awaji Great Earthquake, more than 6000 people.  And the last 
one of course is the Great East Japan Earthquake, where nearly 20,000 
people died.  The very left hand side one.  From 1946 all the way up to today, 
the number of people who died in volcanic eruptions was just 229.  So, are 
number of deaths related to volcanic eruptions high or low?  I think you can 
understand by looking at these graphs. 
 
Now, looking at the economic aspect.  Recently, we hear about what kind of 
losses could be sustained if a disaster occurs.  So, I give you two examples.  
Here in Japan, everybody is concerned about Tonankai earthquake or Tokai 
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Nankai trough earthquake which is highly possible it is said, and which can 
be the biggest disaster that could happen in Japan. 
 
The calculation is quite different from person to person; some people say it’s 
more than 80 trillion Yen in damage.  The number of deaths – if we don’t 
have any countermeasures against tsunami, this will be the number of deaths.  
Of course, if you are to escape a tsunami, you have to seek high ground. 
 
The bottom part is Mount Fuji.  Three hundred years from now, there was a 
great eruption; if the same happens today, 2.5 trillion Yen, and the number 
of deaths almost zero.  So, what I want to say here is that volcanic disasters, 
yes the Mount Fuji eruption in the past was great and the ash may reach the 
Tokyo metropolitan area.  But still as you can see here, volcanic disasters are 
quite smaller in scale in terms of economic damage when it comes to 
comparison with earthquakes. 
 
Here, I want to challenge you with my own theories.  Natural disasters, let’s 
divide them into meteorological disasters, everything put together: typhoons, 
torrential rains, floods, debris flows, heavy snow.  Economic damage could 
be great if we compare with other disasters that could happen, and then this 
will be followed by earthquakes and tsunamis.  Then, the last one is volcanic 
eruptions.  So, we have the Yokozuna champion at the top, maybe the junior 
champions under that, are the earthquakes and tsunami, and the rank and 
file wrestlers would be the volcanic eruptions if we would liken these disasters 
to sumo wrestling in Japan. 
 
Some peculiar features of volcanic disasters, the economic loss and casualties, 
if we do a calculation, is rather relatively low.  However, when it comes to 
damage towards the tourism industry, which is our theme and also the social 
psychological impacts, it seems that this is rather big.  So, how should we 
think about this?  I do not have any answer.  But this is just my thought that 
I present to you at the beginning. 
 
Now, we’d like to move on to our discussion.  Now, the people here at the 
front are people who have spoken over the past 3 days.  Starting with the 
discussion at the City Hall, we would like to summarize the 3 days’ worth of 
talks.  And as a convener, I would like to make a proposal here.  The people 
who have already spoken, you might have some points you want to add.  So, 
I’d like to start by asking you to add to your presentations if you have any 
more points to add.  So, anybody anything, first come first served.  If you 
have anything to add. 
 
Okay, then let me be more specific.  You’ve come all the way to attend this 
workshop and symposium.  Here, we are in Japan, so volcanic disasters and 
impacts on tourism.  I have invited you because I wanted to speak to you 
about the situation here in Japan.  So, if you had any impressions that were 
different?  Well, if you could give us your impression about what areas can 
have more improvements here in Japan or what you found different from 





Allow me to make some points. 
 
Shigeo Aramaki 
Okay, Mr. Ninomiya. 
 
Toru Ninomiya 
Issues with tourism and I think that it should be me if I – reputation damage 
can exert negative impact on tourism and we, the media, can be the source 
of such negative influence.  We, I think, have some areas for improvement; 
for example, looking back to Hakone situation over last year.  I think that this 
is a very minor issue; however, covering those disasters.  The number of 
disaster reporters and journalists are limited, only a handful, a dozen of them 
at NHK.  And I believe there is only a handful at other commercial channels. 
 
Disaster reporters are not necessarily versed in volcanic hazard.  For example, 
I have covered Mount Usu eruption in year 2000, but ever since we didn’t 
have a major volcanic eruption; so younger journalists in their 20s and 30s 
do not have much experience covering those volcanic activities.  Those from 
Kagoshima area, those reporters who were originally from Kagoshima area 
are more knowledgeable about volcanic hazards.  But at commercial stations, 
those with Kagoshima experience are not necessarily relocated to Tokyo, 
therefore commercial stations maybe having difficulties finding a journalist 
versed in volcanic hazard in cases of Mount Ontake or Sakurajima.  That 
means that reporters without the knowledge have to go cover those volcanic 
hazards.  They will then have to collect the information from experts or local 
government officers. 
 
But those people interviewed may not necessarily be knowledgeable about 
the pyroclastic flow or other events that may occur.  All those this absence of 
knowledge can lead to misunderstandings.  Professor Fujii is quite 
knowledgeable so he would never make a mistake like that.  But when 
someone ask about Hakone, could possibly give a casual answer saying that 
Hakone would erupt one day.  But one day can be one day in 2 weeks’ time 
or 200 years’ time; so that kind of casual talk can panic those reporters.  And 
I, for example, do know that timespan can be very long when talking about 
volcanic affairs.  But those journalists who are not versed in this topic can 
come up with a very misleading tagline when writing an article.  And that kind 
of sensationalism can happen – actually did happen at the time of Hakone, 
increased seismic activity in Hakone. 
 
Researchers and government officers, if I may give a proposal, we will try to 
educate journalist too.  But closer communication between the journalists and 
other stakeholders such as researchers and government officers must be 
faster.  For example, having some drinks with those experts or having lunch 
together with these experts can really help.  And those education provided 
by experts have helped me cover the story more accurately as well. 
 
So, again, the number of TV directors or journalists who are versed in volcanic 
hazard is quite limited.  In view of this situation, we should be working 
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together to develop needed human resources including journalists who are 
knowledgeable about these issues because that will be of benefit to the 
citizens.  Experts say very often that journalists are not experts and then 
journalists are overwhelmed by those possible volcanic hazards and then tend 
to write some sensationalistic articles.  And that is the point that is very often 
made by experts. 
 
But from the viewpoint of an inexperienced journalist, they often find it too 
difficult to understand what the experts say.  So, they are sort of backing off 
from each other; some claiming that they can’t understand what they are 
saying.  So, we really have to get out of the box and come together to achieve 
a closer cooperation so that needed information can be provided in a timely 
manner for residents and tourists.  Thank you very much. 
 
Shigeo Aramaki 
Anyone on the floor would like to make some comments based on Mr. 
Ninomiya’s opinion?  Thank you. 
 
Male Questioner 
Watching TV programs and news, especially in commercial stations they do 
not broadcast sufficient amount of video footage.  And then, the more 
sensational visual presentation is broadcasted over and over and that can be 
quite misleading.  So, TV program should give an overall landscape or overall 
situation of the situation, otherwise it will only panic people. 
 
Shigeo Aramaki 
Mr. Ninomiya would you like to add some points? 
 
Toru Ninomiya 
That is something that I cannot agree with you more and I think that that is 
something that we have taken a lesson.  If I may add one point, like 7 p.m. 
news or 9 p.m. evening news at NHK, or afternoon news program of 
commercial stations, all those programs are directed by different directors.  
News programs have news directors and those who cover the story writes the 
news script.  But wider entertainment programs have a different director who 
writes the news, who are not necessarily directly covering the news.  That 
can often lead to sensationalism when covering a story.  This is not limited to 
volcanic hazard.  It can be said for any homicide scandals or any other events. 
 
Sensationalism can sometimes be fueled by this kind of media.  And at least 
NHK is trying to avoid that kind of sensationalism.  Our morning 
entertainment program is trying to make sure that we deliver accurate 
information.  But as you have rightly pointed out, at the time of flood, for 
example, there were many other flooding locations other than Joso City and 
still TV programs covered only the flooding in Joso City as well.  But this kind 
of bias in media coverage should be corrected. 
 
Shigeo Aramaki 





Dr. Shigeo.  I just took some notes about what we have been discussing these 
days and talking about.  I think that first of all, there are some things very 
logical that I have seen here is that the volcanic tourism mainly is to climb to 
the summit of the volcanoes.  Right.  We saw that in Italy and here in Japan, 
in Chile, and elsewhere.  Climbing to the summit of the volcanoes, that I think 
is the main touristic activity around volcanoes, right.  The other thing is that 
this kind of tourism of course is affected when the volcano is unstable or is in 
eruption.  So, of course, it’s a very important impact to the business, to the 
economy; to the economy mostly of these enterprises and these agencies of 
tourism that climb the volcano with people, with tourists.  But the thing is the 
following that if the volcano is unstable or if it’s in eruption, it’s let’s say 
normal for a volcano.  It’s like bad weather conditions.  It is raining, there is 
thunderstorm, they cannot climb the volcano is the same; the volcano is 
unstable, they cannot climb the volcano.  So, they should try and look for 
another kinds of activities around the volcanoes, right.  Like for instance, if 
the volcano have glaciers or have lakes or have lava tubes or anything that 
they can do, an alternative of climbing the volcano.  Because sometime the 
volcano will be in a kind of an alert and will be dangerous.  So, I think that in 
Chile, for instance, we have been talking with enterprises and the agencies 
of tourism that climb the volcano [Unclear] for about 20 years and they 
haven’t learned the lesson.  They still continuously walk up to the volcano 
and they don’t look for alternative activities that also they can earn money 
and is a business also. 
 
But I think it’s because they are lazy and they don’t like to look for other 
alternatives if they have the volcano there.  So, in such way it’s their problem.  
The thing is that for instance when we report that the volcano is unstable, 
they think that we are the terrorists of tourism.  And as I put the photograph 
of the newspaper, they say that reports of Sernageomin are attempting to 
the tourism of the area. 
 
But the next day, the governor said, no, that’s not true.  We can decide if 
tourists can go up the volcano and they can go up and climb the volcano but 
with a lot of equipment, with radio equipment; but of course, they 
recommended not to do it. 
 
Finally, it was a decision of civil defense and the government.  Another thing 
according to the management of the emergencies, commonly the authorities, 
they like very much to put a circle around the volcano.  What’s the radial?  
What the dangerous radial around the volcano?  Most of the hazard zone, of 
the volcano hazards are radially from the crater around the volcano.  They 
are not in a circle.  You can be 30 kilometers away and in the bottom of a 
river and a lahar can hit you.  And you can be 10 kilometers of volcano on 
top of a hill and nothing will happen to you.  But all the time they like circles, 
and it’s very hard to deal with circles around volcanoes.  So, we have been 
reading a lot about that and I think that is of bit concern that with the 
emergency office, we are trying to make maps with circles and also put some 




Something that most of the countries have been improving during the last 
years is of course the education of people.  I think that education and 
prevention for hazards through museums, geoparks, with professionals, 
diffusion meetings with the community.  And there are some problems of 
geoparks and I understand that some geoparks, they were born because 
there was a volcanic disaster or something happened there and their main 
area focus is that disaster. 
 
But as time passes, the amnesia starts to go on and it starts to decrease the 
visitors of the museums or the geoparks.  But for instance, on the opposite, 
the geoparks in the Canary Islands in Spain, for instance, Timanfaya and the 
other geopark of Taidi [ph], they have increasing tourism each year and I 
think in this moment, Taidi Geopark has about 10 million people.  I think 
there is something about weather also, about climate really, about climate.  
Climate is very good. 
 
But they also have lots of other activities, not only the volcano itself but they 
have lots of other activities that are very attractive for the geopark.  So, that’s 
why I think the visitors are increasing and increasing.  For instance, in 
Timanfaya, they carried camels from Africa and take them to Timanfaya and 
they just go around with camels looking at the eruption of 17 something, 
right. 
 
All of the volcanoes are the same, pure scoria cones and lava flows, all the 
same.  So, it’s not so incredible.  But Timanfaya Geopark is increasing tourism 
all the time, year by year.  I think it all depends also on climate and the 
diversity of attractions of the geopark. 
 
Finally, I think that also in relation to the emergency management we’ve been 
bombarded by this social net of people that are not experts but they say they 
are experts.  And by Twitter, Facebook, or things like that, they say I am 
predicting things on volcanoes that of course it doesn’t happen.  Or just 
saying that Sernageomin is lying, nothing happens in the volcano and things 
like that.  I think that is something that is worldwide also because of the social 
net are widely extended in this moment.  That’s all Dr. Shigeo. 
 
Shigeo Aramaki 
Thank you very much.  I think you have raised four different points.  I think 
all of these points are relevant to the theme of this symposium.  First, 
everybody wants to climb on the volcano but there must be other activities, 
alternative activities.  For example, in Indonesia, the tourism promotion 




Regarding the tourism, and volcano tourism, so most of Indonesian people, 
they like to climb the volcano, especially young people.  In my presentation, 
I showed a slide that some of them sometimes, they underestimate the 
hazard, so there is a lack of safety procedure right there.  For the tourism, so 
then for the old people, usually the Indonesian people just have a picnic or 
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just stay at lower part, no climbing of volcano.  So in terms of tourism in 
Indonesia, so we have tourism in the active volcano as well as in the non-
active volcano like in Topa or other lake.  And also even in active volcano like 
in Bromo, the eruption is not so often in Bromo.  And in Semeru, the eruption 
is something like a strombolian, so then the volcanological survey give a 
suggestion and they can give recommendation to close the volcano for the 
hikers or not. 
 
So, usually volcanological survey of Indonesia give recommendation, it is 
allowed to climb on the volcano or not.  I think this is important and it’s not 
only for tourism but also for the community who live surrounding the volcano.  
So, we need actually communication, good communication between the 
scientists or volcanologist in the volcanological survey to the community.  
Sometimes, the scientist or the volcanologist in the survey, they have good 
information.  But if they communicate it not in the proper way, sometimes it 
makes chaos for the community.  And this problem is caused also by the 
journalists, sometimes journalists.  Because in Indonesia some journalist 
want to have like bombastic news.  For example during the Merapi crisis in 
2010, so the volcanological survey already increased the alert and doing the 
alert number 2, level 2.  It’s quite long.  And then the journalists asking, they 
ask me at the time, about my comment about this, why it’s so long.  Then I 
just convinced them that please believe to the volcanological survey because 
they do monitoring, they have data.  When the situation, the crisis increase, 
I think they will give alert, because they are very experienced in monitoring 
Merapi.  So, such kind of a trust of a community is also important, to trust to 
the volcanologist in the survey.  I think this. 
 
Shigeo Aramaki 
Thank you very much.  I think Dr. Moreno spoke a lot, so I forgot the second 
point, but I think the third point was about geoparks related to tourism and 
yes in relation to eruptions.  And Mr. Sugimoto, do you have anything to add? 
 
Shinichi Sugimoto 
Yes, thank you for the opportunity.  The Canary Islands example was given.  
Thank you very much.  Geoparks in Japan, yes there are many with the 
volcano as a theme.  But although we centered around the volcano, it’s not 
as if we are just looking at disasters and prevention of disasters, we are 
looking at the history and culture and also the blessings that volcanoes bring 
to us.  We want people to enjoy that as well.  We are focusing more on that 
aspect.  And as one aspect of that, as people who enjoy the blessings of the 
volcanoes, we also want to alert people that there are these volcanic activities 
that may cause disasters, that’s why we need to be prepared against that.  
So, we are trying to communicate that aspect as well.  The recognition rate 
of geoparks, we want to raise this as much as possible so that people will 









As we’ve just heard, the community is very important.  In Hakone’s case as 
well, yes after this big incident, the Hakone town people also realized that we 
were living at the foot of a volcanic mountain.  We were suddenly aware of 
that fact.  The Hot Springs Research Institute, we have had relations with the 
institute from the past, but usually it’s about surveying the hot spring nature 
and also looking at the hot spring wells and how much water we are getting.  
That was the only relationship we had with the research institute.  But this 
time, we learned a lot about the Hakone Volcano as well. 
 
Many people contacted the research institute and also viewed the webpage 
that the institute is making.  The Hakone towns’ people, every time there is 
an earthquake they would use their smartphones to look at the information 
coming from the Hot Springs Research Institute, to understand where the 
focus was, what the intensity of the earthquake was. 
 
By looking at the webpage information, they would understand that oh yes, 
this was caused by the steam coming at because it was a shallow earthquake 
or that this may be related to some crustal or tectonic movements; now 
people are more aware of the mechanisms as well. 
 
For the Hakone towns’ people, I think it is a good opportunity for people to 
understand that we are living inside this geopark.  And of course the major 
assumption before that is that we have to focus on protecting people’s lives 
first.  Everybody has become more aware of that fact including us that are 
living in the area.  The alert level was raised to 2 in May and on the 4th of 
May or so, there were about 500 earthquakes in a day.  It was a minor local 
earthquake and the tremor was sudden jolts from below.  It wasn’t as if we 
were swaying for a very long time.  It was just a big jolt and we understood 
that it was coming from Owakudani.  So, the residents in the area mostly 
understood.  That was the kind of experience we had this time. 
 
But in 2007 and 2001, every 7 years or so we have experienced incidents like 
this; and in 2009, the national government created this alert level and Hakone 
has been the focus of this year. 
 
In 2001, we had a similar experience.  So, the Hakone residents were really 
used to this.  Everybody thought that the steams would cede in about 3-4 
months; nobody related this to an eruption of a volcano, even when the alert 
level was raised to 2 in May.  But many people thought that if we could just 
hide the fact that there was some activity in the areas, if we could keep the 
journalists quiet so that we can still accept visitors, I think that kind of idea 
went through our minds back then.  That’s why we were really angry when 
the journalists reported that if there is a big eruption the ash may travel all 
the way to the Tokyo Metropolitan area.  We wanted to eliminate all that kind 
of stories.  But what we did was, we studied the Hakone Mountain once again, 
and once again we had the researchers from Hot Spring Research Institute 
teach us.  The elderly people really asked the researchers and they claimed 
that because the researchers are claiming that the visitors were decreasing 
in the area.  But actually Dr. Mannen who was at the symposium two days 
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ago, he explained to us in a kindly way that that’s the nature of volcanoes.  
And because of the data we have, we believe that there will be no magmatic 
eruptions.  It’s going to be a phreatic eruption and we are telling the mass 
media that information. 
 
And so that really gave people a sense of relief.  So, including all that, I think 
Hakone is blessed that there are researchers who are observing the mountain 
24x7 and they are available to answer our questions 24x7.  So, for people 
who live and work in the Hakone area, it’s truly a blessing.  So, how do we 




Well, Mount Fuji is a big volcano and I think Mount Etna is quite similar to 
Mount Fuji.  And there are many visitors climbing up the mountain, so Dr. 
Scollo, I would like to ask you as a scientist, when you communicate 
information, including to the people at the foot of the mountain and also 
people living around Mount Etna as well as visitors who travel from far away 
who come to the natural park around Mount Etna, can you explain about what 
kind of communication you have? 
 
Simona Scollo 
Yes.  You have seen in my presentation, we have the shift room.  When there 
is [Unclear] that means there is a changing of the state of the volcanic activity.  
We have to give information to the civil protection by mail and by a report 
inside only 5 minutes. 
 
So, as a scientist, we are improving our system.  Also, this is carried out in 
automatic way because only 5 minutes is very few time.  And the civil 
protection take informant people about the state change, the level of alert.  
For example, inside the 5 minutes, we also advise the aviation because we 
send message for volcanic ash, and we change the color as in a way as in 
observatory from green to orange; if, for example, the activity, there is 
something that is change.  From yellow to orange, if there is strombolian 
activity and red and so on. 
 
So, what we are trying to do is the automatic connection with the civil 
protection because we have also in the shift room a direct line.  So there is 
an event and we take the phone and immediately advise the civil protection.  
Then, the civil protection speak with the people.  I think that this is also 
crucial because a scientist can study the phenomenon and this is my opinion, 
okay, we are very concentrated on understanding the volcanic phenomenon.  
Then, the our director and that of the volcanology talk with the civil protection 
and give the right information to the people. 
 
What should we do, also looking at your presentation is the way of the citizen 
have to escape, for example, when there is an activity.  Because in this 
moment we have no place where people can take coverage in the case of 
activity or line where people can escape in easy way.  But sometimes there 
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When you are in Hawaii, you see a number of Japanese tourists enjoying 
coconut trees on Waikiki Beach.  And there is an active volcano and they are 
aware of that.  But Japanese travelers are busy enjoying Waikiki Beach in 
many cases.  So, there is this kind of sense of distance between – well, in 
your previous capacity as the volcanic observatory of Hawaii if you – I am 
sorry that my question is very abstract but can you make some points 




It’s true that volcanoes are not the main – if you look at the state of Hawaii 
overall, volcanoes are not the main attraction as in Indonesia.  Most tourists, 
Japanese and otherwise, come to enjoy the beaches and the climate.  Fewer 
of them do hike trails on the other islands, the older islands.  There is one 
particular kind of tourist that – and I have to say that our webcams have 
become very popular as probably everyone else’s has, if they show active 
lava activity and we got a lot of emails from remote interested people that 
look at the webcams constantly. 
 
So, I think the problems are a little bit different.  We also get tourist that all 
they want to see is red lava.  They don’t want to climb to the top of the 
volcano.  They want to just see red lava.  For a long time, we had lava 
entering the ocean and this attracted people like flies to honey, or bees to 
honey, whatever. 
 
Our job was to try to inform them and the land managers about hazards 
involved in all these things that people want to see.  When lava was inside 
the national park, the national park did a very good job of controlling people 
so that they could see, they could experience lava up close.  It was a very 
safe way to do it.  Areas that allowed tourists were very specific.  Hazardous 
areas were roped off because legally they have to be clearly demarcated in 
order for the tourist who goes beyond these markers to not be able to sue 
the national park for their injuries.  So, even in some very odd cases where 
there would be a lava entry that might be a kilometer-wide, the park servers 
would have to string out a rope boundary for that entry.  Even with all of that, 
there have been four people that have been killed during this 32-year 
eruption, not because lava trapped them or anything, it’s because they were 




Is there anyone who has a burning question or anyone who would like to 
make a comment from the floor?  I can always deliver a microphone to you.  





Looking at Japan, volcanic eruption is covered by JMA or other research 
institutes in case of Hakone for example.  So there are different players with 
different areas of responsibility and demarcation of those responsibility are 
not readily seen by citizens.  So, I have a question for international 
participants.  What is the division of roles and do you people understand those 
division of roles between different government organizations? 
 
James Kauahikaua 
In the US, the US Geological Survey has the responsibility of monitoring 
volcanoes and providing warnings.  That’s very clear.  As Hugo said, there 
often are academic partners that interviewed during volcanic crises and of 
course they will offer their opinion.  But in general, we all know our colleagues 
in the academic community.  So, it’s very clear that we have the responsibility.  
We often tap our colleagues for their knowledge and incorporating their 
knowledge for doing their responsibility.  Then, the mitigation is always done 
by another government agency depending on the location. 
 
Simona Scollo 
It’s a very similar situation because INGV is responsible of the monitoring and 
we have a lot of data respect to the university and so on.  So what we do is 
to check all data that we have, also we have money for the government to 
have because we have 100 stations is [Unclear] station.  We have seen in the 
presentation system that detected activity.  And usually we show data and 
then the head of our institution take the interpretation from the analysis of 
the whole data and talk together the civil protection and the series of people 
that are experts coming from the university is like a group that is responsible 
to give very answer during the emergency.  So, I think this organization is 
good.  In my opinion, the problem is the journalists and when there is the 
union.  Yes, I think. 
 
Shigeo Aramaki 
Dr. Moreno please. 
 
Hugo Moreno 
Okay.  Well, as Jim said, in Chile it’s almost the same as in United States.  
The Chilean Geological Survey is in charge of the monitoring of volcanoes and 
the research in volcanoes and also responsible of the technical alert levels.  
The emergency office, the [Unclear] is under the Ministry of the Interior, is in 
charge of the civil defense.  And we have our roles very well defined.  So, we 
are a technical institution and the emergency office is a kind of coordinator 
agency among several institutions, Ministries, and the government and 
regional government, the central government.  That’s the way how in Chile 
things work, right. 
 
Shigeo Aramaki 
For Indonesia, who could make comment? 
 
Agung Harijoko 
In Indonesia, it’s also similar that we have a volcanological survey who has a 
main task to monitor the volcano.  Then also doing some research 
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collaborated with the University.  But then they have other task that is 
contacted with the community, usually collaborate with local government.  
Because we realize that in Indonesia so many inhabitant or so many people 
live surrounding the volcano.  We do not know how much time we have when 
we give the highest alert with the eruption.  So, then we – has a program 
that is practicing for the local – the people to have practice – a training, 
evacuation training.  So, we hope that the people already experience or they 
know what they must do when the alert is already in the highest level.  Yeah, 
I think so. 
 
Maybe my friends can… 
 
Estuning Tyas Wulan Mei 
Yeah, it was right.  It’s similar from US up to Chile.  I just want to add that 
in our country there is a national board of disaster management agency and 
there is also regional which is provincial scale and also district scale.  And the 
bureau of the volcanology will tell what kind of alert, and after that they are 
the person in charge who will deliver the message to the community, the 
national or regional disaster management agency, not only for the volcanical 






Yes, there have been some examples presented on foreign countries.  We are 
somewhat similar to Indonesia but we are completely different from Chile and 
United States.  We are asked to dedicate our efforts to monitoring.  The 
response can be only taken by civil protection.  In Chile, there is an 
organization named ONEMI.  It’s a national organization.  It has local and 
regional branches and they are authorized to receive the data of monitoring 
and they can be a coordinator between the scientific organization and 
authorities.  But we don’t have any organization like ONEMI.  It’s the cabinet 
office that is supposed to play that role.  But it doesn’t have any local offices 
or regional offices.  So, it’s completely different from civil protection that you 
may find in other countries. 
 
So, we are in addition to monitoring in charge of issuing alerts.  The 
evacuation has to be implemented by the head of the local governments.  So, 
we talked about the alert levels in different countries.  The JMA will be in 
charge of evacuation or prepare people to evacuate.  When the decision is 
made, the alert level is raised.  So, I guess the system we have here in Japan 
or the organization here is different from other countries.  Which is best?  We 
don’t know, but unless we overhaul the system, we cannot expect the same 
effects of an organization like you find in the United States. 
 
And if you look at the monitoring organization, many of speakers who are 
here are experts, volcanologists, and there are technicians who can monitor 
24 hours every day.  But we have scarce human resources at JMA.  So, that 
is also the major difference.  That is why we are asked to provide advice.  I 
270 
 
don’t know which system is better?  It’s all up to you.  There is a very 
important topic but we don’t have enough time. 
 
Shigeo Aramaki 
There is another person who raised hand.  You only have 1-1/2 minutes. 
 
Male Questioner 
This is a the general question.  Do you think the main player is the nature or 
is that the humans? 
 
Shigeo Aramaki 
Who do you want to ask this question? 
 
Male Questioner 
Hugo San please, Dr. Hugo please.  Speakers from foreign countries. 
 
Hugo Moreno 
That’s a hard question.  But anyway of course we live in a plant called Earth.  
We are the invaders, not the planet.  We must live in harmony with nature.  
I think that’s the main task for us and we must respect the nature first of all.  
And of course, there’s another thing that is very important, that is land use 
planning.  Yeah, there should be plantification worldwide.  Not to set down 
communities or people in hazardous area or very high-risk areas but instead 
should be efforts to put the settlements, the human settlements in safer areas 
all around the world. 
 
The problem is that the world has been populated without any plantification 
at all.  So, the result is that some town, some cities, some locations are really 
in very dangerous places and others are really much more safer.  That’s the 
result of our intelligence; we haven’t been so intelligent at all with nature.  I 
don’t know if I answered your question. 
 
Moderator 
Thank you very much.  I am pretty sure you have many more questions, but 
we have run out of time.  We have to close our workshop.  In close, I’d like 
to ask Vice Director of our research institute to make a closing comment. 
 
Hisayoshi Tanaka 
Good afternoon everyone.  I want to thank you for staying for many hours, 
to the very end of the program.  I want to thank you once again for your 
participation.  As was already announced, this organization was held every 2 
years by National Research Institute for Earth Science and Disaster 
Prevention.  We decided to organize this workshop here in Yamanashi, 
including the very first day symposium, we organized this event for 3 
consecutive days. 
 
Secretariat has made a great effort to make that a great success.  But thanks 
to their effort, we have been able to cover a wide range of topics.  As a result, 




I want to thank all the speakers and all of you who have come to listen to us.  
Thanks to your cooperation, we are happy to conclude this workshop in great 
success. 
 
This workshop selected the theme of volcanic disaster mitigation as well as 
volcanic tourism to discuss the current status and challenges and how to 
communicate to visitors our volcanoes.  We have been able to discuss on 
these topics deeply.  We had eruption in Ontake Mountain followed by a series 
of other volcanic eruptions that reminded all of us of the fact that we all live 
in this volcanic country. 
 
Also as tourist [Unclear] it made us think about how we are to coexist with 
the volcanoes.  We had a symposium and 2 days’ workshop on the same 
theme.  I believe it was a very timely event and we have had very meaningful 
discussions over the 3 days.  As for the prefecture, disaster prevention 
against an eruption of Mount Fuji is an immediate task that we have to take.  
And also at MFRI, we will continue our research on Mount Fuji to play our role. 
 
I am really happy that we were able to have this wonderful workshop at Mount 
Fuji Research Institute.  Once again, I would like to thank the speakers who 
have traveled all the way from overseas to give us your speeches and also to 
the people who traveled within Japan from far away.  And I would like to 
thank all the people in the audience for your participation.  I do hope that 
you would take back the lessons learned from the workshop and utilize that 
in your daily activities.  With that, I would like to end my closing remarks.  
Thank you very much and have a safe trip back home. 
 
Moderator 
Thank you very much, Mr. Tanaka.  And with this, we would like to close the 
workshop.  Once again, may we ask you to fill in the questionnaire sheet to 
give us your feedback.  Please make sure that you take everything with you.  
And also, since it’s raining, please have a safe trip home.  Thank you.  Thank 
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山礫を巻き上げて噴煙柱が上空  9 km の高さまで上昇し、噴出物を南東方向に拡散させ
た。2014 年の終わりから地震活動が活発化して来ていたため、3 月 2 日にアラートレベル
をオレンジに引き上げたところだった。2 万 5 千人の人口を持つプコン市は火口から北へ
12 km のところに位置し、チリの中で最も観光業が活発な街の一つである。緊急対策会議










54 年間の眠りのあと、4 月 22 日にカルブコ火山の噴火は突然始まった。ガスと類質岩
片を含む灰色の火山灰や火山礫を 15km もの高さに噴煙として巻き上げ、北東方向に拡散
させた。この噴火は 2 時間しか続かなかったが、火口から北東へ 14 km ほどのところにあ
る観光拠点のエンセナーダ市に火山灰が影響を与えた。二回目の大きな噴火は 4 月 23 日
の午前 1 時に始まり、2000 m の高さまで玄武岩-安山岩質の溶岩噴泉を吹き上げ、これが 5
時間も続いた。この際、勢いよく火山弾が火口の周りに飛ばされ、その結果火砕流が南や
西、北東方向へ何度か流下し、火砕流は泥流を引起して、泥流が南山麓を襲った。これと




壊するなどエンセナーダ市にさらに甚大な被害を及ぼした。4 月 22 日にはアラートレベル
が緑のままで、地震活動も無く、噴火の 2 時間前に VT 地震と呼ばれる火山性の地震が発
生し、アラートレポートを作成中の午後 5 時に噴火が始まった。火口から 30km 南西に行
ったところにある、ロスラゴス地域の州都のプエルトモント市の緊急対策室（ONEMI）の















エステュニン ティアス ウラン メイ（Estuning Tyas Wulan Mei） 






















株式会社 田むら銀かつ亭 代表取締役 
箱根町強羅観光協会専務理事 
 







現在における箱根町の概要は、面積 92.82K ㎡（92.1％が山林・湖川） 人口 13,500 人 
年間来町者 2,000 万人 火山活動の恩恵による多種多様な温泉や独特な自然地形により栄
えている。 
今回、注目を浴びた火山活動及び観光活動の経緯は、2015 年 4 月 26 日頃から火山性群
発地震、大涌谷の噴気異常が観測されはじめ、2015 年 5 月 6 日 GW 真っ只中「噴火警戒レ










2015 年 6 月 30 日ごく小規模な水蒸気噴火を受け、気象庁よりレベル 3 が発令された。
その日のうちに箱根強羅エリア火山防災協議会を招集し、事態の掌握及び情報収集にあた
























































































富士山は、最近 3200 年間に約 100 回の噴火をしているにもかかわらず、1707 年の宝永
噴火を最後に約 300 年間噴火していません。 
富士山が噴火した際の山麓市町村避難対象となる住民の総数は、約 56 万人であり、噴
火の位置や規模によっては、十万人単位の住民避難が必要になることが予測されていま












ら構成される富士山火山防災対策協議会が、2015 年 3 月に策定した『富士山火山広域避難
計画』では、気象庁が発表する噴火警報等に応じて防災対応を段階的に実施することにな















気象庁 地震火山部 管理課長 
 
○火山の観測・監視と防災対応 




























だけるよう「噴火速報」を創設し、平成 27 年 8 月 4 日から運用を始めました ⅳ。また、火
山の活動状況や火山の防災マップなど火山に登山する上で必要な情報をワンストップで閲






                  
ⅰ 活火山とは、火山噴火予知連絡会 での検討に基づき、「概ね過去 1 万年以内に噴火した火山及び現在活発な噴気活動のある火山｣ 
ⅱ 
47 火山に加えて、八甲田山、十和田、弥陀ヶ原（立山）の 3 山を今年度中に常時観測火山とする予定。 
ⅲ 火山活動の状況に応じて「警戒が必要な範囲」と防災機関や住民等の「とるべき防災対応」を 5 段階に区分して発表する指標。 






















 1983 年の日本海中部地震では、地震発生から大津波警報が放送されるまで、気象庁で 14



























 富士山が噴火した、あるいは噴火が切迫している場合、富士北麓に居住する 10 万人の
方々及び登山者を含む観光客等の安全確保を第一優先として、避難誘導を速やかに行う必
要がある。 
 富士山火山広域避難計画の山梨県内の避難対象者数を見ると、単独ラインで最大 5 万 6






























ウィウィット・スルヤント （Wiwit  Suryanto） 










































所（HVO）の会議が 2014 年 8 月 20 日に開催された。そこでは現状の事実と今後考えられ
る危険性が示され、溶岩の流出がさらに進む場合は数日中に記者会見をすることを約束し
た。記者会見が行われたのは、2014 年 8 月 22 日であった。 
 
ハワイ州とハワイ州市民防衛局は、6 月 27 日の溶岩流の影響を受けるだろうと予想さ




















数週間の止まっては進む繰り返しの後 10 月 30 日に主要道路から 150 m の地点で止まる









2015 年 3 月上旬、プウ・オオ火口の近くで新たな火口が開き、溶岩の方向が全て以前流
れた溶岩流を大きく迂回して進行している。その後、溶岩の活動は続いているが、今のと




Recent Eruptions in Chile: crisis management and effects on tourism 
 
Hugo Moreno-Roa 
Senior Scientist at OVDAS-SERNAGEOMIN, Chile.  
 
In Chile the Volcano Monitoring Network (RNVV-OVDAS) belongs to the Chilean Geological Survey 
(SERNAGEOMIN) and the responsible of the Civil Protection is the Emergency Office (ONEMI) that 
depends of the Ministry of the Interior. Although, the Municipalities around active volcanoes must 
develop the Volcano Emergency Plans for their districts.     
Two of the three active volcanoes in eruption this year 2015 in Chile are located in National Parks or 
Reserves, surrounded by towns and villages that have a wide-ranging touristic activity, they are 
Villarrica and Calbuco.  
The awakening of Villarrica volcano on March 3rd early morning, after 31 years of fumarolic activity, 
was a surprising outburst with a 1,500 m high vertical basaltic lava-fountain. It lasted only for about 
50 minutes, with an intense spattering all over the volcano summit, which generated several “spatter 
flows” radially over the glacier and some of them produced small volume lahars. Simultaneously, a 9 
km high column of gases, black glassy ash and lapilli rose over the crater and was dispersed toward 
the southeast. The volcano was in Orange Alert, set on March 2nd because of its seismic activity that 
was increasing since the end of 2014. Pucón town is located only at 12 km north of the volcano crater, 
and is one of the most touristic cities in Chile Southern Andes with ~ 25,000 inhabitants. It has an 
Emergency Plan and was partly evacuated during the eruption. An Emergency Operative Committee 
was settled immediately at ONEMI office in Temuco, the Araucania Region Capital City, at 100 km 
northwest of the volcano. Several helicopter flights were carried out since 7 AM to evaluate the 
damage and the volcano situation. The main touristic activities on Villarrica volcano consists in 
summit climbing (active lava-lake crater), Ski resort, Lava-tubes centre and trekking in the National 
Park. Because of the eruption part of the Lava Tube centre and Ski resort were destroyed, besides the 
summit climbing was obviously forbidden and the National Park closed. During winter the Ski resort 
remained closed and also the summit climbing. In relation to this last activity, the Mayor and 
Enterprises have been claiming and pressing the Regional Authority to be open, despite the current 
Yellow Alert.              
The unexpected awakening of Calbuco volcano on April 22nd afternoon after 54 years of rest, was a 
sudden outburst with a 15 km high column with gases, gray ash and lapilli together with lithics, 
dispersed toward the northeast. It lasted only for about 2 hours and an intense tephra fall-out affected 
the touristic Ensenada village, located at 14 km northeast of the volcano. A second more violent 
eruption started on April 23rd at 1 AM generating a 2,000 m high vertical basaltic andesite lava-
fountain that lasted about 5 hours, with an intense bombing all over the volcano summit, which 
generated several pyroclastic density currents (PDCs) toward the south, west and northeast that 
produced lahars mainly at the southern foot of the volcano. At the same time, a 17 km high column of 
gases, grey ash and dense lapilli arise over the crater and was dispersed toward northeast, affecting 
heavily the Ensenada village, causing roof collapses because of the dense scoria. The volcano was in 
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Green Alert, because on April 22nd there was no seismicity at all, and only 2 hours before the eruption, 
a VT swarm was detected and while submitting the Alert Report at 5 PM the eruption started. An 
Emergency Operative Committee was established immediately at ONEMI office in Puerto Montt, the 
Los Lagos Region Capital City, at 30 km southwest of the volcano. On April 23rd several helicopter 
flights were carried out since 12 AM (morning dense fog) to evaluate the damage and the volcano 
situation. The main touristic activities on Calbuco volcano consists in summit climbing and trekking 
in the National Reserve. Although, because of the heavy tephra fall-out toward the northeast, the 
international road and the Todos los Santos lake navigation that connects Chile with Argentina (San 
Carlos de Bariloche), was cut and traffic interrupted for several weeks, so the touristic activities were 
severely disturbed, as well as hotels reserves and bus tours that had to be cancelled. On the other hand, 
the lahars on the south foot of the volcano swept fisheries, roads, bridges and damage severely some 
houses and the Alerce Andino National Park entrance. This talk will summarise the eruptions and their 
impact on tourism, together with the SERNAGEOMIN-ONEMI management, the authorities, 




Merapi Volcano: Linking Tourism into Crisis Management on Volcanic 
Area 
 
Estuning Tyas Wulan Mei 
Faculty of Geography, Universitas Gadjah Mada, Indonesia 
 
Merapi volcano has long attracted tourists for different reasons, i.e. recreation, leisure, adventurous, 
educational, ecological or even religious/cultural purposes and activities. Annually, there are more 
than 400,000 local and international tourists visit Merapi volcano. In 2014 for example, there were 
around 600,000 local and international tourists in Merapi volcano. This high number of tourists is also 
reflected by the number of hotels located surrounding the Merapi flancks. There are more than 300 
hotels including third star and not classified hotels. Since Merapi is an active volcano and there are so 
many human activities lies on Merapi flanks, including tourism sector, it is indispensable to tie the 
volcanic risk and crisis management on tourism activities. The 2010 eruption of Merapi posed 
significant problems for crisis management. The rapid onset and large magnitude of the eruption 
caused not only difficulties for the people living in the high risk area but also for a larger population 
around Merapi volcano, notably in Yogyakarta and in Magelang cities where most of the tourism 
attractions are located. This talk will explain the consequences and ‘opportunities’ of the 2010 Merapi 
volcano eruption to the tourism sector, highlight some of challenges and possibilities of volcanic crisis 
management related to the tourism sector and provide an improved approach on crisis management of 




Volcanic Disaster and Tourism in Hakone 
 
Youichi Tamura 
CEO, Tamura Ginkatsutei Co., Ltd 
Senior Director, Hakone Town Gora Tourism Bureau 
 
 Mount Hakone started its volcano activity, ca 400,000 years ago,,and many volcanoes repeated its 
eruptions, and about 60,000 years ago, shaped the caldera landform as it is. Currently, the volcanic 
body including caldera is generically called "Mount Hakone" or "Hakone volcano". About 3,000 years 
ago, Owakudani was created by the landslide of Kamiyama's northwest slope, and the collapsed earth 
and sand damming up the river created Ashinoko, as LakeAhinoko. Recent research found a phreatic 
explosion around the Kamakura period of 12th to 13th century. And it was the last of large eruption 
until the present. 
 Present outline of Hakone Town are as follows: Area of 92.82 km2 (92.1% are mountains, forests, 
lake and river), 13,500 people, 20 millions of annual visitors. The town is prosperous enjoying the 
benefit of great variety of springs and unique nature landforms. 
 The history of volcano activity and our spotlighted reactions to tourists are as follows. The 
observation of volcanic earthquake swarm and that of fumarolic gas at Owakudani started around 26 
April 2015, and the volcanic alert level was raised to 2 on 6 May 2015, in the midst of Golden Week. 
Hakone volcano raised the volcanic alert level for the first time, after the installation of volcanic alert 
level in 2009. And Hakone is located near the Metropolitan area. So it was reported everyday and got 
overheated. On the contrary, for the local residents, such a volcano activity was experienced many 
times in the past and they were used to it. So they took the situation as not so serious, and gave some 
emotional comments to the press mobbing every day. And gradually, the residents turn to experience 
the SNS attacks, by words such as "disregard of human life." So, Hakone Town Gora Tourism 
Association held a lecture of Kanagawa Hot Springs Research Institute, titled "Anyhow, we must know 
the Hakone volcano again", and in addition to these change in awareness, we started the design of 
evacuation plan to deal with sudden and unexpected eruptions, based on "Human life at first". In mid-
June, we started “Hakone Gora area Volcano Disaster Prevention Consociation” taken part by residents’ 
associations, tourism associations, public transportations and schools etc. 
 On 30 June 2015, on a quite small phreatic eruption, the Meteorological Agency announced the level 
3 alert. On the same day, Hakone Gora area Volcano Disaster Prevention Consociation was called to 
gather the information and grasp the situation, and communicated the information to each facility and 
institution by fax within 30 minutes, to succeed in avoiding the confused situation. Thereafter, we 
invited the press that we kept away, to work for mutual communication with reporters. In our home 
page, information such as “evacuation plan”, hot spring damages, earthquake information and 
information acquired through close relationship with Kanagawa Hot Springs Research Institute are 
presented to remove anxieties of expected visitors. 
  Mt. Hakone has been active volcano, and is active still now on, and that's why we can receive the 
grace of rich and high-quality hot springs. So we must never forget this to keep our tourism industry 
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up. For this purpose, we must create a robust network for mutual aid, together with all the national hot 




Tourism and Disaster Management in Mt. Unzen Fugendake 
 
Shinichi Sugimoto 
Iwate Reconstruction Support Team 
Secretariat of Sanriku Geopark Promotion Council 
 
 Shimabara Peninsula is a famous tourist spot at the Unzen-Amakusa National Park tour route, and 
developed as a junction between Central Kyushu and Western Kyushu. Especially, Shimabara-shi, 
famous with historic events such as Shimabara Rebellion, developed as tourism and resort city of 
water and green, where spring water and hot spring gush out from various places in the city, and 
Unzen-Fugendake shows the panorama.    
 The number of tourists who visit Shimabara-shi was increasing steadily when Nagasaki Expressway 
opened and The Journey Exposition Nagasaki took place in 1990. But 3 June 1991, the pyroclastic 
flow of Unzen-Fugendake caused the loss of lives and the destruction of houses by fire, and the number 
decreased sharply. Though indirectly and less, commerce and industry section are also damaged by 
the prolonged volcanic hazard. Under these backgrounds, the reconstruction plan of Shimabara-shi 
and Fukaecho, settled while eruption continues, had a plan to promote tourism, making good use of 
the volcano hazard remains and the disaster prevention facilities, as a tool of local revitalization. And 
the reconstruction and promotion plan by Nagasaki Prefectural Government extending the local plan 
above to cover all the Shimabara Peninsula, also included this concept. And for the goal above, 
experience-based study facilities of volcanic disasters were prepared. 
 In fiscal year 2003, when the preparation of experience-based study facilities got in sight, 
"Heiseishinzan field museum plan" was settled. In this plan, the landscape of Heiseishinzan, volcanic 
disaster remains, volcanic disaster study facilities, related disaster prevention facilities etc. are caught 
as a whole Field Museum, to hand down the volcanic disaster and co-exist with volcanoes, promote 
tourism and develop industries and promote local cooperation. In the Heiseishinzan Field Museum 
plan, each of the pieces is networked in the 5 fields, "Lesson learned in the eruption disaster", "History 
of eruption", "Disaster prevention", "Heartbeat of the Earth" and "the grace of Volcano and symbiosis 
with it". And the base facilities are volcanic disaster study facilities to offer the space to communicate 
with volcanoes in learning and experiences. 
 Upon the success of "Shimabara 2007 CITIES ON VOLCANOES 5" in Shimabara-shi, geopark 
program was started. We selected the Heiseishinzan field museum plan, in which the stricken 
Shimabara-shi and Fukaecho (currently Minamishimabara-shi) have been struggling, as the matrix for 
geopark, and people of Shimabara Peninsula were working on this task as one body. Unzen Volcanic 
Area Global Geopark was designated as Japanese Geoparks Network member in 2008, and Global 
Geoparks Network member in 2009. In 2012, we held 5th International UNESCO Conference on 
Geoparks (GEOPARKS 2012) in Shimabara Peninsula and tried to call attention to Shimabara. 
However, Geopark's brand awareness is still low, so we are working on the lifting of Geopark brand 




Explosive activity at Mt. Etna, in Italy: scientific and technological 
progresses in support to aviation and civil protection authorities 
 
Simona Scollo 
Istituto Nazionale di Geofisica e Vulcanologia, Osservatorio Etneo 
 
Mountt Etna, in Italy, is one of the most active volcanoes in the world. The recent explosive eruptions 
span from violent strombolian to subplinian activity and occur from the summit craters and fissures 
opened on volcano flanks. Usually, violent strombolian activities produce weak plumes that last from 
hours to months and affect the lower troposphere, whereas subplinian eruptions last from a few 
minutes to hours and form eruption columns which may reach the tropopause. Recently, Etna was very 
active, producing almost 50 lava fountain events since 2011. The most intense phase of those events 
lasted on average about one hour, and produced eruptive columns which rose up to several kilometres 
above sea level. The copious tephra fallout mainly covered the northeast and east volcano flanks. 
Crops were damaged, houses suffered structural damages and transport operations were heavily 
affected. Roads were covered by ash and the reduced visibility and the slipperiness caused several 
accidents. The ash cloud sometimes contaminated the controlled airspace of Catania and Reggio 
Calabria airports and tephra fallout disrupted their operations. 
The Istituto Nazionale di Geofisica e Vulcanologia (INGV) is the reference institution for seismic and 
volcano monitoring and surveillance in Italy and the INGV, Osservatorio Etneo (INGV-OE) takes care 
of the continuous seismic and volcano monitoring and surveillance in the Sicilian territory (Etna and 
Aeolian islands), supporting the Italian Department of Civil Protection. With specific reference to Etna, 
a variety of multidisciplinary activities are in action during explosive eruptions. In order to give 
prompt and precise warnings to the aviation and civil protection authorities, a novel system for 
monitoring and forecasting Etna volcanic plumes is active at INGV-OE since late 2008. The system is 
based on ground-based instruments (e.g. visible camera, radar, lidar, etc.) able to quantify key eruptive 
source variables, such as mass eruption rate, grain-size distribution as well as ash cloud concentration 
in the atmosphere. Volcanic ash plume forecasting is performed by using automatic daily procedures 
for: i) downloading weather forecast data from meteorological mesoscale models, ii) running models 
of tephra dispersal, iii) plotting hazard maps of volcanic ash dispersal and deposition for certain 
scenarios and, iv) publishing the results on a web-site dedicated to the Italian Civil Protection. This 
talk will summarise the actions that INGV-OE carries out during volcanic emergencies and describe 
how novel approaches and techniques are joint together to give more reliable answers and contribute 




Initiatives to the Mt. Fuji Volcanic Disaster Countermeasures 
 
Noriyoshi Yamashita 
Disaster Prevention Senior Director 
General Affairs Department 
Yamanashi Prefectural Government 
 
 Though Mount Fuji frequently erupted, almost 100 times in past 3200 years, we experienced no 
eruption these 300 years, after the Hoei eruption in 1707. 
 If Mt. Fuji erupted, the total amount of inhabitants to be possibly evacuated, in cities, towns and 
villages at the foot of Mt. Fuji, is counted approximately 560,000. And the number of actually 
evacuated persons is estimated at the level of 100,000s, depending on the crater location and the 
eruption scale. In addition, about 300,000 mountaineers visit Mt. Fuji in the summer season of 2 month 
and a half -- 10,000 persons a day at the peak. And furthermore, 4,000,000 tourists in a year visit 
tourist facilities in the fifth station. So we must prepare the disaster countermeasures for thousands of 
mountaineers and tourists. 
2,200 years ago, it was the last time Mt. Fuji erupted in the summit crater, and thereafter each of the 
recurring eruption created yet another new crater on the mountainside. Due to the past eruption 
characteristics above, it is difficult to predict the new crater position prior to the eruption. Furthermore, 
the phenomena observed in eruption are diverse like lava flow, snowmelt type mudflow or ash fall etc., 
and are called "kaleidoscope of eruption". Furthermore, due to the large edifice of Mt. Fuji, evacuation 
measures must clearly indicate which region need the evacuation measures or do not need it. 
 The Meteorological Agency regularly monitors and observes the volcanic activity, and at the change 
in volcano activities, announces the 5 level eruption alerts etc. And the agency must offer this 
information to the related organization quickly. 
 In the "Wide area evacuation plan for Mt. Fuji eruption" drawn up in March 2015 by “Mt. Fuji 
volcanic disaster management council” composed of cabinet office, prefecture Yamanashi, Shizuoka, 
Kanagawa and 15 municipalities surrounding Mt. Fuji, including volcano specialists and related 
organizations, disaster measures are carried out stepwise in line with the eruption alerts announced by 
Meteorological Agency. However, many victims in September 2014 eruption of Mt. Ontakesan (on 
the border between Nagano and Gifu) urged us to implement additional disaster management for 
mountaineers and tourists involved in such a sudden and unexpected eruption. 
  Because recommended evacuation actions of mountaineers, tourists and local residents differs 
depending on the crater location, volcanic phenomenon and the spare time of eruption, it is critical to 
quickly and correctly announce the eruption information, and to tell the appropriate evacuation 
information (direction). 
 In this speech, outlines of "Wide area evacuation plan for Mt. Fuji eruption" settled in March 2015, 
and the disaster management for mountaineers and tourists who got suddenly involved in an 
unexpected eruption, are explained at first. Then what is volcano activity information, and how to 
transfer information to residents, mountaineers and tourists will follow. Then, from the standpoint of 
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a provider of the information, problems and countermeasures in making these plans and managements 









Director for Management 
Earthquake and Volcanic Disaster Management Office 
Japan Meteorological Agency 
 
○ Observation, monitoring and disaster management 
 Japan has 110 active volcanoesi including submarine volcanoes. These volcano activities are 
monitored by the "Volcano monitoring and information center" set up in Tokyo (headquarter), Sapporo, 
Sendai and Fukuoka. 
In 2008, among all those volcanoes, 47 volcanoes (volcanoes to be observed constantlyii) are selected 
by Coordinating Committee for the Prediction of Volcanic Eruption, and their activities are always 
observed and monitored twenty four hours a day, by volcano observatories equipped with 
seismometers, clinometers, infrasound monitors, GNSS observation instruments and monitoring 
camera, and also by data supply from the relevant organs -- research institutes such as universities, 
and related organs such as municipalities or disaster prevention organs. And based on the lesson 
learned from the eruption disaster 2014, observatories near the crater are increased to detect the 
precursor of phreatic eruptions. 
 For each volcano to be observed constantly, “Volcano disaster prevention council” is organized by 
municipalities, prefectures, government’s local branch offices including local meteorological 
observatories, Self-Defense Forces, police, fire services and volcano experts. Volcano disaster 
prevention council is expected to take measures for disaster control such as volcano disaster maps, 
study of “eruption alert levels”, preparation of evacuation plans and carry out disaster drills. 
 
○ Volcano Information 
 From the volcano activity evaluation based on the volcano observation knowledge, the 
Meteorological Agency announce the eruption alert, specifying "the warned area" (area of life 
endangered) explicitly, at prediction of eruption outbreak or escalation which can cause a danger to 
the residence area or crater periphery. If the local “Volcano disaster prevention council” has defined 
the volcanic alert level based on the discussion, this “volcanic alert leveliii” will be also announced at 
the announcement of the eruption alert. At the eruption, the range of scattering ash fall is announced 
as the ash fall forecast. If some volcano activity changes are observed, but under the alert level, 
“Commentary on volcano state” is announced. This commentary gives plain comments on the changes 
of volcano activity, and shows how the Agency deals with the change, for example, dispatching a 
mobile observation squad.  
In addition, general outlooks are announced weekly and monthly. These alerts, forecasts and 
information are sent to the government, prefectures and municipalities through dedicated phone lines, 




 Especially, for mountaineers or tourists that have gone deep into the volcano, "Eruption Flash" was 
newly founded and started its operation on 4 August 2015iv, to support them by quick notification of 
the eruption fact and urge them to take action for survival immediately. And on 10 October 2014, 
“Volcanic Information for Mountaineers” was newly published on the Agency’s web site, to help 
mountaineers to browse volcano activities and volcano disaster maps at one stop. From now on, this 
page will be extended covering the interpretive articles about the newest volcano activities, which is 
announced weekly or at any time, and this page will also cover the observed data which shows daily 
volcano activities. 
 
                           
i “Active volcano” is defined as “the volcano erupted almost within past 10,000 years or the volcano 
with active fumarolic activities” based on the discussion in Volcanic Eruption Prediction Liaison 
Council. 
 
ii In addition to current 47 volcanoes, Mt. Hakkodasan, Towada and Midagahara (Tateyama) are 
planned to be “volcanoes to be observed constantly” during this year. 
 
iii The index announced as one of 5 grades, combining the "warned area" based on the situation of 
volcanic activity, and "necessary disaster management" controlled by disaster management organs 
and residents. 
 








Japan Broadcasting Corporation 
 
 Under the recent successive disasters, the news staffs on-the-spot are busy in reaction. Moreover, we 
cannot predict them in advance, unlike typhoons. Especially in both of severely damaged cases, 2014 
Hiroshima landslides and Mt. Ontake eruption, we felt the shock of helplessness that we couldn't give 
any alarm in advance nor give any call for evacuation. Our disaster report which must have evolved 
through experiences of past disasters, but it played nothing effective in disaster management and 
mitigation, and left us humiliation. 
 Disaster reports have 4 steps: “Before”, “Just after”, “Restore then Revive” and “Normal”. In the 
past, disaster reports concentrated on "Results" in "Just after", such as "where it happened" and "how 
many victims". And in some countries, reports come after several days or sometimes blacked out, even 
now. 
Thereafter, disaster prediction and information transfer technologies has been enhanced, based on the 
experiences of Toyamaru, Ise Bay typhoon, major earthquake and giant tsunami. And now, the focus 
of disaster report shifted to "prevention or mitigation of disaster" based on "prediction", and it is 
important to offer the early and clear news messages with sense of danger, to "motivate residents" for 
specific action of preparing in advance and evacuating safely. 
 At the 1983 Central Sea of Japan Earthquake, Major Tsunami Warning took 19 minutes, with 14 
minutes for JMA and 5 minutes for NHK. Now it has been shortened to 2 or 3 minutes for JMA, and 
several seconds for NHK. And all the Earthquake Early Warning is automated, and enabled its notice 
before starting quake, except for the near field of seismic center. Not only quick distribution of 
information, but many communication ideas such as reverse L-shaped screen, special news programs 
and special tone of announcers are implemented to fully tell the "sense of crisis" to the audience. 
In this way, addressing alerts or evacuation against predicted disasters to the audience became an 
important role of disaster reports. However, yet another problems remained still unconquered. In the 
case that the disaster’s lead time is none or extremely short, there is no way to contribute the disaster 
management and mitigation. In that sense, Mt. Ontake eruption disaster, where we failed to 
communicate its danger, left an unsolved problem to our disaster report. 
 On the contrary, long lead time of a volcano disaster can be troublesome too. If a major volcano 
eruption was predicted, but it doesn't erupt several weeks, then this situation will become difficult, 
especially in Mt. Fuji case. Mt. Fuji will bring a great deal of ash fall to Tokyo, and can give serious 
damage and influence beyond our imagination and preparation. We should make more serious 
provision against these crises. 
 Now, news at peace time gets more and more important. Select disaster measures as an everyday 
theme actively, and tell the importance of knowledge, information and preparations, to keep cool under 
critical situations. And this will lead to disaster measures and disaster mitigation. I believe that the 
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number of deaths can be more drastically decreased, by disaster reports and disaster information. For 
this purpose, the Japanese people and news audience must exclude prejudice and negligence of danger, 
and have attitudes of “correctly fear”, based on correct knowledge, precise information and sufficient 
preparation. Disaster measures and awareness of disaster prevention never fail to be of use, and 
someday it will guard you, your family and your community. 









Yamanashi Police Headquarters 
 
  At the start or drawing near of Mt. Fuji eruption, setting the security of people (100,000 residents 
of Fujihokuroku and tourists including mountaineers) as the top priority, we must quickly guide their 
evacuation. 
 In the Mt. Fuji Wide Area Evacuation plan, the number of Yamanashi prefecture people to be 
evacuated is 56,000 at its best in single line (Line 15), and 84,000 at its best in parallel line (Line 13, 
14, 15). However, because of limited wide area evacuation route, evacuation by private car is the 
standard, but is worried about major gridlock of evacuation routes. 
Therefore, at first I want to talk about the designing process of our police officer arrangement plan, 
which estimates the quantity of incoming car in each route under the evacuation at maximum scale, 
calculates the amount of police officer required in the moderation of the traffic congestion then 
allocates them to the main traffic points. 
On the other hand, at the earthquake in Northern Nagano in 2014 (Nagano Kamishiro Fault 
Earthquake), local residents of Hakubamura (stricken area) kept their lives from loss by themselves. 
They helped victims from destroyed houses, not awaiting administrative help, but referencing the so-
called "Mutual Support Map", and succeeded in avoiding loss of lives. 
In this map, Hakuba village government have marked the supporters of a person who needs assistance 
in evacuation, such as aged and/or handicapped, in addition to refuges and evacuation routes etc. 
  This is the case that the Mutual Support Map promoted self-help and cooperation. 
 In some case, a disaster gives serious damage in wide range, and rescue teams cannot cover all the 
disaster sites smoothly. In Great East Japan Earthquake, some local governments are stricken and 
couldn’t help the victims. 
 From these experiences, the importance of self-help and cooperation is claimed on the one hand, 
but on the other, local solidarity weakened mainly in urban areas and there is some doubt about self-
help and cooperation in disasters. 
 Because area to be evacuated in Mt. Fuji eruption will cover wide area, we are supporting the 
publication of "Mutual Support Map" for evacuation with self-help in the designated model area, and 
conducting the information dissemination activities to extend this activity to whole area of 
Fujihokuroku.  
  So, next talk is about usefulness and history of "Mutual Support Map", because this map can 





What can be learned from geophysical data for a Volcano edu-
tourism? 
 
Wiwit Suryanto  
Geophysics Laboratory, UniversitasGadjahMada Yogyakarta, Sekip Utara Yogyakarta, 55281. 
 
Indonesia has more than enormously 130 volcanoes forming the islands. Away from hazard 
perspective, these volcanoes can be used as natural laboratory on the scientific-based content as well 
as acting as attractive tourism.  Geophysical data from volcanoes can be used to enrich the 
educational content as an integrated information for tourism. The basic data of a volcanoes such as 
type of the volcano, the height from sea level, and the historical eruptions of volcano can provide an 
overview for elementary and high school students and common tourist to obtain a basic and simple 
scientific information of volcano, in particular for its nature process as well as awareness of mitigation 
hazard.  
There are three aspects that are being conducted at Mount Merapi in Yogyakarta as a pilot project on 
Edu-Tourism, (1) optimizing the instrumentation corner at the Museum of Merapi volcano to add an 
integrated and informative content using the geophysical data (2) utilizing geophysical research 
product to provide information about the hazard map for every volcano tourism and (3) integrating the 
data base of volcanoes, the visual panoramic images and geophysical data into a virtual tracking map 
of Merapi. These three aspects are expected to increase the public interest to know more about 
volcanoes at their own areas and to increase the attractiveness of young people to conduct 




Hazard Assessment and Communication during the 2014-2015 lava-
flow threat to Pāhoa town, Hawaiʻi 
 
James Kauahikaua, geophysicist and former Scientist in Charge 
US Geological Survey Hawaiian Volcano Observatory 
 
The Pu‘u ‘Ō‘ō vent, located in the East Rift Zone of Kīlauea Volcano on the Island of Hawai‘i, has 
been actively erupting since January 3, 1983. During most of the past 32 years, lava flows advanced 
to the south into the ocean destroying over 200 homes. Since 2007, lava flows have advanced to the 
northeast with increasing frequency but they rarely advanced more than 10 km from the vent. The 
limited advance distance was the result of relatively low eruption rates and the flows were only a 
remote threat to populated areas. 
 
After a year of slowly advancing lava flows to the northeast of the Pu‘u ‘Ō‘ō vent, another series of 
fissures opened on the northeast flank of Pu‘u ‘Ō‘ō on June 27, 2014, and erupted lava advanced 
slowly to the east-northeast. By mid-August, the lava flow remained narrow but started to advance 
more rapidly. 
 
The direction and rapid advancement of the June 27th flow warranted a meeting with Hawai`i County 
Civil Defense (HCCD) on August 20, 2014. The facts and potential outcomes were presented with the 
notification that, should the flow continue to advance, we would issue a press release in the next few 
days. The press release was issued on August 22, 2014. 
 
The County of Hawaiʻi and HCCD immediately arranged for community meetings in Pāhoa, the town 
closest to the potential impact area of the June 27th lava flow. The first meeting was held on the evening 
of August 24 for residents of Kaohe Homesteads, the residential area closest to the advancing lava 
flow. Open community meetings continued in Pāhoa to overflow crowds throughout the crisis.  
 
At each of the meetings, County officials and HVO scientists presented updates on County mitigation 
efforts and lava flow status updates. After the short meetings, the public was invited to one-on-one 
Q&A with officials and scientists. In addition, HVO frequently posted updated maps and assessments 
on the HVO website. 
 
In order to answer concerns about where this lava flow might go, HVO scientists used a map of 
steepest descent lines calculated from a digital elevation model (DEM). This concept had been publicly 
introduced in 2007 when lava first started toward the northeast from Pu‘u ‘Ō‘ō but, in 2014, it took 
several weeks for the public to fully appreciate their utility. Public confidence continued to increase 
as the flow lobes advanced along the steepest descent lines as predicted. 
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On September 04, 2014, the Alert Level for Kīlauea was elevated from WATCH to the highest level 
of WARNING when the lava flow was within either 1 mile, or 1 week’s time of flow advancement at 
the current rate, to any infrastructure.  
 
After weeks of repeated stalls and restarts, the June 27th flow crossed a secondary road, passed through 
a cemetery, and destroyed one home before stalling just 150 m from the main road on October 30. The 
flow continued to be active, intermittently widening but not advancing until it completely ceased 
activity in late November. 
 
A second lobe started to advance slightly more to the north but also along a steepest descent line. The 
lobe repeatedly stalled and restarted before finally stalling ~500m from the main highway in late 
January. As with the first lobe, this lobe continued to be active and widened but did not advance farther. 
 
New breakouts near Pu‘u ‘Ō‘ō occurred in mid-March 2015 that effectively diverted all lava from 
feeding these distant lava lobes. Since then, lava activity has continued but remained within 8 km of 
the Pu‘u ‘Ō‘ō vent. 
 
